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DENTAL HEALTH CAPACITY: ITS EVALUATION 
AND PREDICTION 


By ArTuHuR L. Jensen, D.D.S., Berkeley, Calif. 


RESENT methods of recording den- 

tal histories leave much to be desired, 

especially for evaluating the status of 
dental health on the basis of its capacity 
to function throughout life. There are a 
multiplicity of factors in the make-up of 
favorable and unfavorable qualities in 
the dental mechanism. These, further 
confounded by the phenomenon of indi- 
vidual variation, constitute the complex 
dental problem. In addition, present con- 
cepts and standards are based on the lim- 
ited experience and fickle memory of the 
individual dentist. With existing meth- 
ods, he has, at most, rough descriptions 
gleaned from meager dental histories on 
a few hundred cases. Such records are 
worthless for establishing accurate cri- 
teria. As a result, concept and opinion 
differ so generally and standards of pro- 
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cedure vary so widely that the standing 
of dentistry as a scientific profession is 
open to challenge. 

What is needed is a quick and accu- 
rate means of describing a mouth, as to 
the various conditions present in it and 
the level of its well-being and capacity 
to function. What is needed is a stand- 
ard means of evaluating all favorable 
and unfavorable qualities in the dental 
mechanism on a basis which makes pos- 
sible their recording and analysis. 

These requirements are satisfied by 
the statistical method used in commerce, 
banking, marketing, merchandising, in- 
surance, etc., for the recording and eval- 
uation of data. It is used in biology, be- 
ing known as the biometric method. 
Becks and Wainwright,’ of the Division 
of Dental Medicine of the University of 
California College of Dentistry, recently 
presented a description of the technic 
and use of this method in salivary an- 
alysis. They? have used it recently to 
compute the standard values of human 


saliva in their notable biochemical st:dies 


of that problem. 
In all fields where it has been ap- 
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plied, the use of the statistical method 
has made phenomenal accomplishment 
possible. It makes for the establishment 
of standard methods of measuring, re- 
cording and analyzing a variety of data. 
The use of these standard methods makes 
possible the pooling of experience on the 
part of many participants. Thus there 
is made possible the rapid accumulation 
of a large number of case records with 
the experience of the participants meas- 
ured through an elapsed time, the an- 
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this capacity is accomplished by using a 
numerically calibrated measuring stick 
to grade the losses sustained by the den- 
tal mechanism. This means of measuring 
is essentially a demerit system, which 
uses six Classes to express the range of 
well-being from the best to the worst. 
Class o represents no loss; Class 5 rep- 
resents complete loss, and Classes 1, 2, 3 
and 4 represent symmetrical divisions of 
the intervening degree between these two 
extremes. Following is a code describing 


Fig. 1.—Diagnostic roentgenograms. 


alysis of which refutes controversy arising 
from limited individual experience and 
establishes definite standards on the basis 
of quantitative experience. Such a 
method would be of great value to den- 
tistry. As a matter of fact, it is possible 
to apply it by evaluating dental health 
capacity by a quantitative method. 

By dental health capacity is meant the 
capacity of the dental mechanism to 
function through life. The evaluation of 


the extent of each of these classes. 
Class 0. No loss in an excess amount 
compatible with the elapse of time. 
Class 1 (a). A slight degree once ac- 
tive, but now controlled. 
(b). A faint degree, not measurable 
as active (incipient). 
Class 2 (a). A slight degree, active. 
(b). A further degree, controlled. 
Class 3 (a). A further degree, active. 
(b). A hazardous degree, controlled. 
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Class 4 (a). A hazardous degree, ac- 
tive. 

(b). A hazardous degree, insecurely 
controlled. 

Class 5. A degree beyond control ne- 
cessitating loss of the tooth or having al- 
ready resulted in its loss. 

All desirable and undesirable qualities 
in the dental mechanism are systemat- 
ically considered for each tooth, and 
graded according to their severity. The 
factors here rated include those listed in 
Table 1. 


positive and negative findings are indi- 
cated on more than twenty factors which 
are systematically judged and readily re- 
corded for each tooth and its supporting 
structure. Each factor recorded is indi- 
cated by a code letter (such as C for 
caries) and the degree of ioss to the tooth 
is expressed by number according to the 
Class o to 5. The final rating of the 
dental health capacity of each tooth is 
based on these recordings and expressed 
similarly by the same numerical scale in 
Classes 0 to 5. 
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Fig. 2.—Chart for rating dental health capacity. 


In rating a case, it is obviously neces- 
sary to have authentic and clearly diag- 
nostic roentgenograms. The case is then 
charted, all conditions found present be- 
ing indicated diagrammatically. As an 
example, a roentgenogram is presented 
followed by the chart and rating of the 
dental health capacity. (Figs. 1 and 2.) 

All positive findings are recorded. Fail- 
ure to record a factor indicates that no 
loss has been sustained to date because 
of such a condition. By this means, both 


Thus, the degree of loss of dental 
health capacity is expressed and recorded 
in a numerical scale for each tooth in 
the mouth by estimating and recording 
the degree of loss sustained by each de- 
structive process which is or has been 
active. The numerical rating uses five 
classes to indicate the degree of loss to 
each tooth and these may be totaled and 
converted into a fractional expression of 
the loss of the mouth as a whole. If the 
evaluation of a particular case is to in- 
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clude the third molars, obviously thirty- 
two teeth would form the basis and five 
times thirty-two, or 160, would form the 
denominator of the fraction. However, 
in many persons who do not have third 
molars in function and may be more 
accurately considered without them, 
twenty-eight teeth would be the basis 
and five times twenty-eight, or 140, 
would then be the denominator of the 
fraction. A total of the health capacity 
ratings of the teeth of a mouth forms the 
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tained to date simply written. Since this 
is an expression of the amount of lost 
dental health capacity, it may be con- 
verted into an expression of retained 
dental health capacity by subtracting 
from 100. This result then represents a 
percentage expression of the dental 
health capacity compiled from an esti- 
mate made of the local factors in the 
health capacity of the individual teeth. 

Figure 3 shows the conversions in the 
sample case previously shown. 


6/15/34 CONSULTATION REPORTS AND EXCEPTIONS 


Nutrition. ............... 


Fig. 3.—Conversions in case referred to in Figures 1-2. 


numerator for the fraction expressing 
the loss of dental health capacity sus- 
tained. 

This can simply be converted into a 
percentage expression by following con- 
version tables for fractions of 140 and 
160. By this means, the capacity lost by 
the mouth as a whole can be expressed 
as a percentage; the amount lost from 
each destructive process can likewise be 
totaled, and the formula for losses sus- 


Consideration may also be made for 
general factors in the health capacity of 
the mouth as a whole. These factors may 
be estimated as to the hazard that they 
impose upon dental health and be ex- 
pressed in percentage and deducted from 
the dental health capacity previously 
expressed on the basis of local findings. 
This will give a final percentage expres- 
sion of the\ dental health capacity index 
corrected for factors of general influence. 
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These factors of general influence 
might include the eleven following: 

T.M. Teeth missing, and a general 
estimate of the hazard to the remaining 
teeth of their absence. 

T.C. General tooth condition, a rating 
of the general hardness and durability 
of the tooth tissues. 

P.C. General paradental condition, a 
rating of the general health and resist- 
ance of the soft tissues. 

B.C. General bone condition, a rating 


G.H. General health, a rating of the 
physical well-being that might be sig- 
nificant to dental health. 

F.E. Functional efficiency, a rating of 
the functional relation of teeth as it may 
affect dental health. 

D.R. Dietary routine, a rating of the 
adequacy of the dietary routine signifi- 
cant to dental health. 

D.I. Dental inheritance, a rating of 
the possible influence of inheritance 
upon the experience of dental health. 


AGE TOTAL 
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Fig. 4.—Chart showing age and dental health capacity distribution. 


of the density as well as any evidence 
of variation from normal. 

H.C. General home care, a rating of 
the adequacy of the patient’s own care 
of the mouth. 

M.R. General maintenance routine, a 
rating of the adequacy of the dental 
routine. 

G.A. General attitude, a rating of the 
value that the patient places upon his 
dental health and the value of mainte- 
nance service. 


There are, no doubt, other factors 
than these in dental health experience. 
They may be added subsequently. Much 
study will surely be necessary in order 
to establish standards for estimating the 
influence these many factors have on 
dental health capacity. Possibly, one of 
the first steps might be an accurate 
method of recording estimates of these 
values at a given time; for, with such a 
method of recording, subsequent rechecks 
will reveal the degree of error. 


i 


The degrees, or classes, 0 to 5 may be 
defined in due course for each factor. 
Time and experience, as well as the col- 
lection of a larger number of records, 
will make possible the development of 
progressively better standards for the dis- 
crimination of degree for the various 
factors. A detailed description of typical 
and borderline examples of each class 
for each factor rated, as well as x-ray 
reproductions and other means of re- 
cording such examples, is in the process 
of development. Such a code and its 
description may serve as a standard by 
which ratings can be made and dupli- 
cated with a measurable minimum of 
error for each dentist as well as for 
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five to ten minutes, and again final com- 
putations are made by the assistant. Veri- 
fications can be made at later intervals 
in even less time, if intervening records 
are properly kept. Confirmations of these 
estimates and recordings should be made 
at regular intervals of possibly a year. 
These rechecks will probably be at vari- 
ance with the originals. Two reasons are 
offered for these variances. First, of 
course, is the possibility that the dental 
health capacity of the case has changed 
in the interval. In this instance, an ex- 
perience index of the change is available, 
together with a descriptive record of 
what factors changed in what teeth and 
to what degree. The second reason for 


Tas_e 1.—Facrors 1n Loss or HEALTH Capacity 


Tooth Structure Losses 


Soft Tissue Losses 


Bone Tissue Losses 


(C) Caries (D) Detachment (HA) Horizontal atrophy 

(E) Erosion (P) Pocket (V) Vertical atrophy 

(W) Wear (I) Inflammation (O) Osteoporosis 

(A) Accident (H) Hypertrophy (BP) Other pathologic lesions 


(PL) Other pathologic lesions 


Functional Losses 
(M) Malposition 
(FA) Adjacent teeth missing 
(FO) Opposing teeth missing 
(OV) Overstress 


Morphology 


(MT) Tooth form 

(MC) Crown form 

(MP) Pulp form 

(MD) Developmental excellence 


groups of dentists. It is to be understood 
that borderline decisions must frequently 
be made between one class and another, 
and when they are disconcerting, it is 
well to remember that it is something 
to even recognize them as borderline. 
Sufficient information to estimate all 
factors may not be available on a case 
at a particular time. However, the den- 
tal health capacity index may still be of 
definite value, for the dated record will 
indicate the extent of the factors rated. 
This may seem a laborious procedure, 
but, as a matter of fact, it is amazingly 
simple. In our present routine, the assist- 
ant charts the case and also provides 
the roentgenograms. With these avaii- 
able, a case can be evaluated in from 


variances between original and _subse- 
quent estimates and recordings is the 
human equation. This variable, fortu- 
nately, under such a system of recording, 
is measurable. With authentic and en- 
tirely diagnostic roentgenograms and de- 
scriptive recordings of conditions avail- 
able from the time of a previous rating, 
and with the estimated rating of each 
factor active for each tooth recorded for 
both ratings, the particular points of 
variance can quickly be determined. 
Thus, the specific error in judgment can 
readily be observed and corrected. 

Five hundred practical cases have 
been charted and the dental health ca- 
pacity has been evaluated by the method 
described and according to the example 
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previously cited. The presentation of 
this material is not made with any idea 
that such a limited number of cases is 
adequate for drawing any significant 
conclusions, but rather for the purpose 
of showing what can be done by this 
method, in the hope that it may provoke 
the interest of other observers to the ex- 
tent of using the method and contribut- 
ing to the pool of evaluated cases. 

Figure 4 is a scatter grid chart show- 
ing age and dental health capacity dis- 
tribution. 


In this study, the following informa- 
tion was recorded on punch cards for 
the 500 cases reported: group number ; 
dentist number ; case number ; age ; sex; 
date (month and year); dental health 
capacity index and the amount lost 
through each of the twenty-one factors 
rated in its analysis (as previously 
listed) ; life caries index; primary caries 
frequency index; secondary caries fre- 
quency index; maintenance pattern; 
number of appointments for the year; 
dentist’s time ; hygienist’s time ; systemic 


TaBLeE 2.—Darta on Twetve Cases Groupep Accorp1Nnc To AGE AND DenTAL HEALTH Capacity 


Structural Soft Tissue Bone Function Morphology Caries 


Loss Loss Loss Index 
= § 
SEs 
so Ste SS SES SHEAR SESE Geos (me Ss 
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335 51 1-9 3 21 000700000 0 0 O210 1 329 42-3 


The collection of this type of data ob- 
viously brings up the problem of sorting 
into groups. If this is undertaken man- 
ually, the process is hopelessly slow and 
inaccurate. However, mechanical speed 
sorting catalyzes speed, efficiency and 
economy, opening unprecedented possi- 
bilities for quantitative studies. By this 
method, data expressed either numer- 
ically or by code can be transferred to a 
punch card and sorting accomplished 
mechanically with amazing speed and 
unerring accuracy. 


factors ; dietary factors; inheritance fac- 
tors; home care; adequacy of mainte- 
nance routine; roentgenogram rating, 
and economic status. 

Table 2 is an example of the tabula- 
tion report on twelve cases of the 500 
grouped according to age and dental 
health capacity. 

By this method, sortings can simply be 
made for any data expressed on the 
card, and quantitative studies on any in- 
formation so listed thus be made pos- 
sible. 
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The expression of the number of data 
referred to above, on the punch card, 
takes only forty-nine of the eighty 
columns available on the card. Thus, con- 
siderably more data can be included if 
other factors are found significant or if 
any of these are found to need breaking 
up into component factors. 

Such a quantitative method of esti- 
mating and recording the dental health 
capacity index offers the profession an 
entirely new vehicle for the expression of 
dental findings, which could have a far- 
reaching effect of cumulative value. It 
makes possible the detailed description 
of cases, and thus the accumulation of 
their histories with their variable factors 
expressed in significant degrees and re- 
corded in a simple form conducive to 
analysis and interpretation. It is appli- 
cable to clinical investigation and to 
private practice as well. For the clinical 
investigator, it allows the comprehensive 
analysis of cases by a_ standardized 
method systematically considering all 
factors and evaluating them individually 
and collectively for each tooth and for 
the mouth as a whole. Thus, regardless 
of what clinical problems were under 
investigation, each case would be com- 
prehensively analyzed by the same 
method, which would allow a collective 
study of all cases observed in that inves- 
tigation or in any other where similar 
methods were employed. 

It is applicable to the private practice 
of dentistry and of value to the single or 
individual case as well as to group study. 
To the individual case, such a method 
would contribute thoroughness as to the 
diagnosis and facility in the treatment 
planning. Furthermore, it would make 
possible a far-sighted program for sus- 
tained dental health maintenance with a 
constant check on individual variation. 
It would provide an up-to-date record 
of the capacity remaining at a given 
time, and rechecks as time elapses would 
give a measure of the rapidity of loss 
sustained for a given interval and thus 
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make possible the prediction of dental 
expectancy. 

The accuracy of such interpretations 
for the individual case may be greatly 
enhanced by group study. Yet little is 
gained by comparing any case or its ex- 
perience with that of the field, since the 
field represents so wide a range of vari- 
ation from the best to the worst and from 
the young to the old. But if age groups 
and various graded capacity levels are 
segregated and further divided into 
smaller groups in which similar degrees 
of loss have been sustained by the same 
destructive processes, comparative studies 
are significant. To compare a case and 
its subsequent experience record with a 
group of other cases, similar to if not 
identical with it, which, in a similar 
period of time, had experienced compa- 
rable degrees of loss through the same 
destructive process would be of signifi- 
cance. 

This would serve to establish stand- 
ardized patterns of routine attention ade- 
quate to the maintenance of dental 
health for the various brackets of age 
group and capacity level. With numbers 
of cases in the various brackets following 
the standardized routine for their 
bracket, limits of favorable experience 
in dental health or a dental health ex- 
perience index could be developed for 
each bracket. This would safeguard den- 
tal expectance; for as long as the ex- 
perience of an individual person fell 
within the favorable limits of his or her 
bracket, he could go on his way, confi- 
dent that the procedure he was following 
in care and attention was adequate to 
date, confident further that in the event 
his experience for any reason should 
vary from this pattern at any subse- 
quent time, by this procedure of check- 
up that variation could be recognized 
in time for him to take cognizance ; for 
if he is really following the pattern of 
procedure which has been adequate for 
a high percentage of his bracket, this 
variation would indicate that his capacity 


from some other point of view was no 
longer what it had been. If the varia- 
tions were at all severe, it would surely 
suggest a check-up of any factors which 
might be responsible. These would in- 
clude factors of general systemic nature 
in dental health. In the examination of 
these factors, a standardization of pro- 
cedure would be encouraged to include 
all factors in other similar cases which 
had proved to be of significance. 

Dental caries represents one of the 
outstanding destructive processes compli- 
cating the problem of dental health 
maintenance. Its prevention has of course 
been a baffling study, and many attempts 
to solve the problem have been made, 
most hopeful ef which at the present 
time may be the bacteriologic studies of 
Lactobacillus acidophilus in saliva and 
control by diet. Whether the problem 
was dental caries or whether the at- 
tempt at correction were through the 
bacterial approach or what not, the con- 
tinued maintenance of the dental health 
experience index would indicate the ade- 
quacy of the corrective procedure; for 
if, in the next period of time, the dental 
health experience showed a return within 
the favorable experience limits of the 
particular bracket, the problem, prac- 
tically speaking, would be solved. Other- 
wise, the search for other factors in the 
loss should be continued or at least the 
maintenance routine be adjusted to the 
situation. 

The thought occurs that a lifetime of 
experience, so recorded, would be neces- 
sary to write a formula or prove a pat- 
tern. This is not true. If available, such 
histories, though of value and certainly 
of great interest, would not be adequate 
for current use. Obviously, the living 
conditions, dietary, personal care and 
particularly the excellence of dental at- 
tention of several years ago have changed 
so as to make the experience history of 
that time not applicable to the current 
problem. Similarly, environmental con- 
ditions in the next several years will prob- 
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ably change, as will the level of ade- 
quacy and excellence of dental attention 
to make present histories insufficient for 
the problem then. What is needed is a 
composite life span that is entirely cur- 
rent. This can be supplied by quantita- 
tive study, by segregating large numbers 
of cases into brackets of age groups and 
dental health capacity levels. 


SUMMARY 


The application of a standard meas- 
uring stick, expressing numerically graded 
losses sustained by the dental mechan- 
ism, allows the evaluation of the dental 
health capacity and thus makes possible 
the application of a quantitative method 
to the complex dental problem. Through 
this method, a standard procedure may 
be set up for systematically considering 
and evaluating all factors known to date 
in the make-up of desirable and undesir- 
able qualities in the dental mechanism. 
A comprehensive analysis and recording 
of cases on a basis which makes possible 
statistical analysis may be accomplished. 
This method of grading can be so stand- 
ardized that different observers can use 
it and come within a small percentage 
of variation in their ratings. This al- 
lows pooling of cases so evaluated and 
subsequent experiences. Experts in the 
field of statistical analysis estimate vari- 
ously that, with the accumulation of from 
25,000 to 50,000 cases, variation will be 
reduced to a workable minimum. On this 
basis, a relatively small percentage of the 
dentists of the nation could write the 
formula for dental expectancy by pool- 
ing their experience. Thus such ques 
tions as these could be answered: What 
constitutes an adequate procedure for the 
maintenance of mouth health for various 
graded brackets of age group and dental 
health capacity level? Also, what is the 
experience on any other pattern of pro- 
cedure? Within what limits of experience 
can persons in particular brackets of age 
group and dental health capacity level 
be said to have a favorable dental ex- 
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pectancy? When do variations occur and 
what is responsible? These and many re- 
lated questions can be answered by a 
quantitative method through group ex- 
perience on such an impersonal basis as 
to dispel prejudice and bias, minimize 
error and assure such a degree of ac- 
curacy as to be impelling. 

Such a program would standardize 
dental health maintenance procedure and 
standardize the level of operative excel- 
lence and judgment on the basis of com- 
parative measured experience. It would 
be a vital influence in any program of 
dental health education in that it would 
explain the dental problem to the public 
in terms they understand; namely, in 
numbers. How good are one’s teeth in 
percentage? How much time will it take 
to keep them in order in hours and min- 
utes per year? What will it cost in dol- 
lars and cents? Following a prescribed 
program, what are his chances? What 
are his alternatives? He is an individ- 
ual, but there are many more like him 
from whose experience much can be 
learned. 

A vastly larger number of people could 
afford to maintain an adequate dental 
health program and would if that pro- 
gram could be prescribed to their indi- 
vidual needs with some assurance of a 
favorable dental expectancy. Especially 
would that be appealing if the less favor- 
able experience of compromise procedure 
were shown in the experience of com- 
parable cases. And for the benevolent 
agency that is considering any program 

.of dental attention for the indigent poor 
or for any social approach to the dental 
problem, certainly such a method would 
be invaluable in computing their problem 
and thus be a potent influence in up- 
holding standards in dentistry. 


CONCLUSION 


The quantitative method can be ap- 
plied to dentistry through the evalua- 
tion of the dental health capacity index. 


This evaluation can be accomplished 
and recorded by numerically expressing 
the degree of loss sustained by each tooth 
in the mouth through each destructive 
process. 

The method of rating can be so stand- 
ardized as to allow trained observers to 
approach a workable minimum of vari- 
ation in their ratings. 

This consistency of rating facilitates 
the establishment of a standard compre- 
hensive method of analysis and makes 
possible critical observation and record- 
ing of experience. 

Such standard recordings allow the 
pooling of experience on the part of 
many observers. 

Mechanical sorting, to which such data 
numerically expressed are ideally suited, 
catalyzes speed, efficiency and economy 
so as to open unprecedented possibilities 
for quantitative studies. 

By such a quantitative method, data 
can be collected on a sufficient number 
of cases to establish standard patterns of 
attention adequate for the maintenance 
of dental health for various brackets of 
age and dental health capacity level. 

Within standard patterns of attention, 
experience can be observed and recorded 
to the end that, for each bracket, limits 
may be set within which dental expect- 
ancy can be predicted with workable 
accuracy. 

Such quantitative studies could be a 
constructive influence in clinical investi- 
gation and of practical value in private 
practice, and would certainly be a stabi- 
lizing influence in any social approach 
that might be made to the complex den- 
tal problem. 
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THE SOLVENT ACTION OF VARIOUS SUBSTANCES 


ON TEETH: A QUANTITATIVE DETERMINATION 


By Joun W. Trask, M.D. ; Epwin E. Ziecier, M.D., and Epwarp C. Matoor, 
D.M.D., Boston, Mass. 


ENTAL CARIES is a common 

disease of man. A carious tooth, 

in itself, is considered to be a minor 
affliction ; neglected, it may become of 
serious importance. The ultimate results 
of neglected dental disease in morbidity 
and mortality has not been, and probably 
cannot be, accurately determined. They 
are, however, conceded by all to be of 
considerable importance. 

In recent years, there have been im- 
portant advances in the study of dental 
caries, but, up to now, the majority of 
studies have been purely clinical. In 
general, they have not yielded results 
convincing to all authorities or of ma- 
terial help in reducing materially the 
incidence of dental caries in the popula- 
tion. 

It is believed that an attack on dental 
caries may possibly be made to advan- 
tage with the assistance of the labor- 
atory. 

There are, no doubt, multiple factors 
in the etiology of dental caries. A use- 
ful division of these factors is proposed. 
It is believed that they may be divided 
advantageously into extrinsic and intrin- 
sic factors. The extrinsic. factors would 
consist of the direct effect of substances 
present in or taken into the mouth, such 
as saliva, bacteria and their products, 
food and drink. The intrinsic factors 
would be those usually called metabolic. 

The intrinsic factors have been exten- 
sively studied in recent years. The 
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studies, which have been concerned with 
the intake of vitamines, especially vita- 
mines C and D, and the intake of min- 
eral salts, especially calcium and phos- 
phorus, have been highly complex, 
involving not only the amounts ingested, 
but also the efficiency of digestion and 
absorption and the action of these sub- 
stances when they reach the blood stream 
and tissues. There are other recognized 
intrinsic factors, such as race, heredity, 
maternal nutrition and the influerice of 
the endocrine glands. 

The extrinsic factors may be listed as 
follows: dentifrices, food and drink, the 
chemical factors of the saliva and the 
products of the bacterial flora. The ef- 
fects of physical agents must also be 
added to this list: heat and cold, me- 
chanical defects and trauma. These 
physical factors are fairly well under- 
stood. 

Which group of factors, extrinsic or 
intrinsic, is the more important in the 
causation of dental caries it is probably 
not possible to say at the present time. 
It is claimed by most dental authorities 
that unerupted teeth never decay. It 
would seem that extrinsic factors, if not 
the more important, are at least neces- 
sary for the production of caries. 

Saliva, food, drinks and dentifrices 
come in direct contact with the teeth, 
and, for this reason, it is believed that 
the direct effects of these substances on 
the teeth should be studied carefully. 
Micro-organisms and their products also 
affect the teeth by direct contact. 
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A summary of the possible etiologic 
factors in dental caries, as proposed, is 
given in outline form as follows : 


ETIOLOGY OF DENTAL CARIES 


(A) Extrinsic factors. 
Dentifrices. 
Food and drink. 
Saliva. 
Bacterial flora. 
Trauma. 
Temperature. 
(B) Intrinsic or metabolic factors. 
Diet. 

Mineral salts. 

Vitamines. 

Other diet factors. 
Digestion. 
Absorption. 
Assimilation. 
Infection. 

Race. 

Heredity. 

Maternal nutrition. 
Endocrine influences. 
Age. 


There seems to be among dentists a 
firm belief, based on long experience, 
that acids in general are harmful to teeth, 
causing decalcification and thus paving 
the way for decay, the acid most fre- 
quently mentioned in this connection be- 
ing lactic acid. The fermentation of 
carbohydrates in the mouth by Lacto- 
bacillus acidophilus, producing lactic 
acid, is generally believed today to be the 
chief cause of caries. 

The chemoparasitic theory of tooth de- 
cay was first proposed by Miller,’ in 
1890. It has apparently been substanti- 
ated in large measure by recent workers.* 
A close correlation between the incidence 
of dental caries and the number of Lacto- 
bacillus acidophilus organisms in the 
mouth has been found.° 

Oral hygiene, today, is based on proper 
diet and mouth cleanliness. Most authori- 
ties recommend that the mouth be kept 
clean by brushing the teeth. In addition, 
they advise a low carbohydrate diet, usu- 
ally mentioning candy specifically.® 
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West and Judy’ have shown that solu- 
tions made of hard candies such as lime 
drops, lemon drops and orange drops 
have a decided decalcifying action on 
teeth. These fruit-flavored hard candies 
usually contain citric acid and some may 
contain tartaric acid. Miller and New- 
man® present cases of advanced dental 
decalcification due to using hard candies 
and excessive amounts of citrous fruits. 

It is believed that many substances 
used as food can cause decalcification of 
teeth directly. The above-mentioned 
authors have demonstrated that foods 
containing citric acid will do so. It is 
highly probable that foods containing 
similar acids, such as acetic, lactic, tar- 
taric, benzoic, malic and oxalic, will also 
cause decalcification of teeth. Experi- 
mental evidence of this is presented. 

A start has been made in studying 
quantitatively the direct effects of acids 
and various other substances on the teeth. 
Chemically pure compounds and other 
simple substances commonly present in 
the mouth or in food and drink have 
been studied to determine their direct 
effects. 

So far as it has been possible to ascer- 
tain, this is the first attempt to evaluate 
directly and quantitatively the effects of 
various substances on the teeth. Most of 
the substances used were of chemically 
pure (C.P.) quality, conforming to the 
American Chemical Society (A.C.S.) 
specifications. A few were products in 
which a C.P. quality was not desired, for 
obvious reasons. 

All the substances used were prepared 
in aqueous solution and were filtered 
when necessary. Unless otherwise noted, 
all the solutions used were made up to a 
tenth normal or to a tenth molecular con- 
centration. 

The purpose of the experiments was to 
determine the relative solvent action on 
teeth, under standard conditions, of solu- 
tions of various substances when these 
substances were dissolved in comparable 
concentrations. 
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The method of the experiments was as 
follows: Whole non-carious teeth were 
scrubbed with soap and water immedi- 
ately after extraction. They were then 
rinsed in distilled water, air dried and 
cracked into small pieces with a hammer. 
The fragments of several teeth were 
pooled in clean capped test tubes. 

For each experiment, there were 
selected at random ten pieces of tooth, 
the pieces averaging about the size of a 


Erlenmeyer flask, thus constantly, but 
slowly replacing the solution about the 
pieces of tooth, without mechanical agi- 
tation of any kind. In every experiment, 
the pieces of tooth were allowed to re- 
main in the apparatus for exactly five 
days. They were then removed, washed 
in distilled water and air dried on blotting 
paper under a beaker at room conditions 
for twenty-four hours. 

The pieces of tooth were then re- 
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Fig. 1.—Graph showing chemical solution of tooth in five days. 


grain of wheat. These pieces of tooth 
were then accurately weighed on an ana- 
lytic balance and placed in a small glass 
cup, which was then placed in the bot- 
tom of the syringe barrel in the appa- 
ratus. (Fig. 2.) 

The solution was then allowed to flow 
slowly through the apparatus from the 


weighed and the percentage of loss in 
weight calculated. 

As the solution dripped from the stop- 
cock at the bottom of the apparatus, air 
was allowed to enter the tube leading 
into the inverted Erlenmeyer flask above. 
This allowed more of the solution to flow 
from the flask into the syringe barrel, 
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thus keeping the solution about the pieces 
of tooth in the syringe barrel at constant 
volume. 

The rate at which the solution dropped 
from the stopcock was so regulated that 
from 400 to 600 cc. went through the 
apparatus in five days. 

In each instance, 1 liter of solution was 
prepared, about 970 cc. of it being placed 
in the apparatus and the remainder used 
for pH determinations. 

All pH determinations were made with 
the laboratory model of the Beckman pH 
meter. At least three and frequently four 
or five fractions of the solution were 
tested in the pH meter. The final reading 
was that made on the last fraction of 
solution used at the point where repeated 
readings remained constant. 

These studies have been made by 
means of a new improvised and simple 
apparatus. (Fig. 2, A.) 

The apparatus consists of an ordinary 
iron laboratory ring stand having a base 
and an upright rod. At about the middle 
of the upright, a ring support is fastened. 
On this ring support, a microscope warm 
stage is placed. The latter, a familiar 
item in clinical laboratories, is electrically 
heated and contains an adjustable ther- 
mostat. The temperature of the warm 
stage can be regulated to a desired point 
and maintained at that point. 

There isa hole through the center of the 
warm stage which is about three-fourths 
inch in diameter. The barrel of a 10-cc. 
glass syringe is selected, which fits snugly 
in this hole so that the bottom of the syr- 
inge barrel is flush with the bottom sur- 
face of the warm stage. The syringe barrel 
is secured in this position by an adjust- 
able buret clamp fastened to the upright 
by another clamp. A glass cup, about 
three-eighths inch deep, holding the frag- 
ments of tooth to be studied, is placed in 
the bottom of the syringe barrel. 

A glass stopcock is attached to the hub 
of the syringe barrel by means of a short 
piece of rubber tubing. The stopcock can 
be regulated to obtain the desired rate of 
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flow of the solution used in any particu- 
lar experiment. 

By means of a ring support, 4 inches 
outside diameter, a 1-liter Erlenmeyer 
flask is suspended above the syringe bar- 
rel in an inverted position. The mouth 
of the flask is closed by a cork, previ- 
ously boiled in paraffin to make it chem- 
ically inert. Through a hole in the center 
of the cork is a piece of straight glass 
tubing, having an outside diameter of 
about one-half inch and a length of 


A B 


Fig. 2.—Apparatus for testing the solvent 
action of various substances on the tooth struc- 
ture. 


about 4 inches. The glass tube protrudes 
into the flask about one-half inch beyond 
the cork. The height of the flask is so 
adjusted that the bottom of the glass 
tube extends into the barrel of the syringe 
to the 10 cc. mark. This allows the solu- 
tion in the syringe to have a constant vol- 
ume of 10 cc., including the glass cup 
and tooth fragments. 
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The solution to be used is placed in the 
flask. The cork with the glass tube is in- 
serted in the mouth of the flask. The 
flask is then inverted, resting in the ring 
support with the tube projecting into the 
syringe barrel. 

The stopcock used with this apparatus 
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cock on the base of the ring stand to 
catch the dripping solution. 

If a large incubator or an incubator 
room were available, the entire apparatus 
could be placed in it. This would elim- 
inate the necessity for the microscope 
warm stage. However, it was considered 


SoLuTION OF TooTH IN Five Days sy VARtous Common SUBSTANCES 


Concen- Tooth Dissolved 

Substance tration pH Per Cent Remarksft 
Citric acid N/10 Be 78.8 
Phosphoric acid N/10 1.8 yo 
Lactic acid N/10 Ye 72.6 
Acetic acid N/10 (0.6%) 3.0 70.3 Body temperature 
Acetic acid 1% ai 69.0 
Acetic acid N/10 (0.6%) 3.0 50.5 
Benzoic acid Sat. sol.f ie 67.0 Body temperature 
Benzoic acid Sat. sol. 3.17 13.9 
Tartaric acid N/10 az 30.8 
Oxalic acid N/10 1.47 10.6 
Boric acid M/10 ats 6.4 
Boric acid M/10 5.17 4.1 
“Soda water” (CO,) ? 4.8 12.2 Body temperature 
Sodium carbonate N/10 11.1 0.3 
Ammonium hydroxide N/10 11.27 0.9 
Ammonium hydroxide N/10 11.27 2s Body temperature 
Calcium chloride N/10 6.4 0.9 
Sodium chloride 0.85%* 6.8 6.0 (No thymol) 
Sodium chloride 0.85% 6.1 Wy (With thymol) 
Distilled water 6.3 1.4 
Cold tap water 6.9 0.9 
Hot tap water 433 0.8 
Hot tap water 7.2 0.4 (With thymol) 
Dextrose M/10 ee 2:5 (No thymol) 
Dextrose M/10* 72 1.0 (With thymol) 
Sucrose M/10 é 0.8 
Sucrose M/10* 7.13 0.6 
Sucrose M/10* 0.2 Body temperature (with thymol) 
Light brown sugar M/10* 6.44 0.9 (With thymol) 
Dark brown sugar M/10* 5.85 t:7 (With thymol) 
Raw sugar M/10* Toma 0.0 (With thymol) 
Lactose M/10 6.3 7.0 (No thymol) 
Lactose M/10* (With thymol) 
Starch, soluble Sat. sol. 1.0 (No thymol) 


Sat. sol.=saturated solution; Solutions made in distilled water unless otherwise indicated. Those 


made with hot tap water marked with an asterisk. 


TttRoom temperature in all cases except as indicated. 


was adjusted so that about 2 drops of 
fluid per minute would flow through. In 
the average experiment, this rate of flow 
would amount to about 400 to 600 cc. 
in the five-day period, adopted as stand- 
ard for the experiments. 

A beaker was placed beneath the stop- 


desirable to have the apparatus on the 
laboratory bench where it could be read- 
ily observed several times a day. This 
made it easy to time the interval between 
drops and to regulate the stopcock when 
this was found necessary. Regulation of 
the stopcock was accomplished by tap- 
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ping on the handle with the back of a 
scalpel, and thus increasing or retarding 
the rate of the drops. 

A similar apparatus without a warm 
stage was used to study the effect of solu- 
tions on teeth at room temperature. 

In the apparatus first described, it was 
found necessary to put a small ther- 
mometer in the syringe barrel, resting in 
the glass cup in order to determine the 
actual temperature of the solution about 
the tooth. It was also found that a small 
thermometer strapped to the outside of 
the syringe barrel with adhesive tape as 
shown in Figure 2, A worked satisfactor- 
ily. The thermostat of the warm stage 
was then regulated so that the solution in 
the syringe barrel ranged from 95° to 
100° F. (35 to 37.78° C.). This range of 
temperature is probably not so great as 
the usual range of temperature within 
the mouth. The mouth and teeth are 
warmed by hot foods, and they are 
cooled by the air in talking and by 
the eating of cold foods. The small 
thermometer furnished with the warm 
stage was used because of its convenient 
size. It is calibrated to the Fahrenheit 
scale. 

The advantages of this method for 
studying the solvent action of various 
substances on teeth are many. Difficult, 
laborious and not too accurate chemical 
determinations for calcium are avoided. 
The loss in tooth substance is determined 
directly and gravimetrically. 

The solvent action of the solution on 
the tooth is determined at approximately 
its normal temperature or at room tem- 
perature, as desired. The tooth frag- 
ments are not altered chemically because 
they are not sterilized by heat or chem- 
icals. 

As there is no mechanical action of the 
solution around the fragments of tooth, 
the results are known to be entirely from 
chemical and solvent action. 

The solution is slowly and constantly 
replaced so that it cannot become sat- 
urated with calcium salts from the frag- 
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ments of tooth. This prevents the attain- 
ment of a solubility end point previous to 
the termination of the experiment. The 
large volume of solution used in relation 
to the amount of tooth also tends to pre- 
vent a false end point of solvent action. 
The tooth used, being in ten small frag- 
ments, offers a fairly large and uniform 
amount of surface action. 

The fragments of tooth consisted of 
both enamel and dentin. On_ first 
thought, it might be held that the 
enamel is the most important substance 
to use. However, the normal enamel 
frequently has natural cracks or fissures 
that make the dentin directly subject 
to attack by substances coming in con- 
tact with the tooth. Dental caries also 
involves the dentin more than it does the 
enamel. 

It is difficult to separate enamel from 
dentin. This can be accomplished, how- 
ever, and it may be advisable to repeat 
some of these experiments, using only 
dentin and then only enamel. A line of 
cleavage between dentin and enamel can 
be produced by heat, drying, etc. How- 
ever, it is believed that heat or other 
means might alter the crystalline struc- 
ture and the organic material of the 
tooth. 

Methods to separate dentin from 
enamel in the pulverized state are avail- 
able,® but it would be difficult to use 
powdered tooth in such experiments as 
these. Some powder would undoubtedly 
be lost by becoming suspended in the 
solution. 

The solutions used, with a few excep- 
tions, were tenth molecular or tenth nor- 
mal concentrations. This provides a basis 
for direct comparison of the solvent ac- 
tion of the substances studied on teeth. 
Others’ have used percentage solutions of 
various strengths in studying acidified 
candies. This method does not permit 
comparison of the action of one solution 
with that of another. However, when the 
composition and molecular weights of a 
complex substance used are unknown, it 
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may be necessary to resort to percentage 
solutions. 

The results of the experiments are sum- 
marized in the accompanying table. Each 
line in the table represents a separate ex- 
periment, as numbered. The experiments 
have been grouped for convenience in the 
following classes, according to the sub- 
stances studied: acids, alkalis, salts, 
waters and carbohydrates. 

The acids at the top of the table, 
namely citric, phosphoric, lactic, acetic, 
benzoic, tartaric, oxalic and carbonic 
(CO,), had the most marked effect in 
dissolving the tooth. The alkalis show no 
significant solvent action on tooth. The 
waters dissolved insignificant amounts of 
tooth. Distilled. water dissolved more 
tooth than did tap water. This is attri- 
buted to its lower pH, due to carbon 
dioxide in solution, absorbed from the air. 

The sugars (preserved with thymol 
1:1,000) dissolved practically no tooth 
substance. When the sugars contained no 
thymol for a preservative, there some- 
times occurred some fungus or bacterial 
growth, with resulting increase in solvent 
action. 

The amount of tooth dissolved in- 
creased rapidly with a drop in the pH, 
as shown by the graph (Fig. 1.). The 
amount of tooth dissolved was greater at 
body temperature than at room tempera- 
ture in the lower (more acid) pH range. 
In the range from pH 5 to 7, there was 
no appreciable difference in the results of 
experiments which were identical except 
for temperature. 

Bacterial or fungus growth which oc- 
curred in sugars or even in a physiologic 
sodium chloride solution caused a small 
increase in the amount of tooth dis- 
solved, as shown in experiments 18 and 
32 in the table. 

As will be noted in the table and the 
graph (Fig. 1), oxalic acid and tartaric 
acid did not dissolve as much tooth as 
one would expect in view of their low 
pH values. This is explained by the fact 
that a white chalky layer of insoluble 
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crystals was formed on the surface of the 
tooth fragments. This protected the frag- 
ments from further exposure to the acids. 
Constant agitation in these experiments 
would no doubt show a greatly increased 
amount of dissolved tooth. 

Benzoic acid at room temperature is 
not soluble to the extent of one-tenth 
normal, and this probably accounts for 
the small amount of tooth dissolved. It 
will be noted, however, that benzoic acid 
is much more soluble at body tempera- 
ture, and, at this temperature, the 
amount of tooth dissolved conformed to 
that expected from the curve in the 


graph. (Fig. 1.) 
COMMENT 


This work supports the generally ac- 
cepted theory that lactic acid causes de- 
mineralization of teeth. Lactic acid may 
be produced in the mouth by bacterial 
decomposition of carbohydrates or it may 
be taken into the mouth in the form of 
sour milk or prepared lactic acid milks, 
such as acidophilus milk. The acid milks 
may also seed the mouth with Lacto- 
bacillus acidophilus. This work certainly 
supports the doctrine that the mouth and 
teeth should be kept clean, at least those 
of people who eat carbohydrate foods. 

It may be doubted whether bacterial 
action in the mouth can produce so much 
acid as is taken into the mouth in the 
form of acid foods. It is suggested that 
certain acid foods, commonly used, may 
play the dominant rdle in decalcification 
of teeth. A piece of pickled cucumber, 
between two teeth, with a pH of 2.7, as 
determined by Bridges and Mattice,’° 
would certainly tend to decalcify the ad- 
jacent teeth. These authors have pub- 
lished more than 2,000 estimations of the 
pH of representative foods. From their 
work, it is noted that more than fifty-six 
different items of food and drink fall 
into the pH range between 2.05 and 
4.00. This work of Bridges and Mattice 
is outstanding. It is highly recommended 
to any one interested in the subject. It is 
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noted that most of the foods with an un- 
usually low pH are fruits and berries. Of 
course, all pickled foods made with vine- 
gar, including certain salad dressings, 
have a low pH. Certain popular drinks 
are also quite acid in reaction. 

It may be worth pointing out that 
these types of food and drink which are 
excessively acid are not used by the 
primitive tribes that have a low inci- 
dence of dental caries."* Neither are they 
used in general by any animals. Civilized 
peoples are too well supplied with a tre- 
mendous number of different foods, 
many of which are probably non-essential 
and some perhaps undesirable. In con- 
trast, most primitive peoples have avail- 
able only a small number of food items. 
Further scientific study of diet and foods 
seems to be indicated to elucidate these 
problems. 

This work proves that starch and 
sugars do not decalcify teeth, contrary 
to a widespread belief. However, it is to 
be expected that any lactic acid formed 
in the mouth by fermentation of starches 
and sugars would certainly attack the 
teeth. 


SUMMARY 


1. Starches and sugars per se do not 
decalcify teeth, but lactic acid formed 
from these may do so. 

2. Acid foods having a pH of about 4 
or below may prove to be the most im- 
portant factors in dental decalcification. 

3. Other acids than lactic found in 
foods have been shown to cause exten- 
sive decalcification of teeth. 

4. Many commonly used foods are 
acid and have a pH of from 4 to 2.05. 
The effect of their presence on teeth 
needs further study. 

5. The alkalis studied do not de- 
mineralize teeth. 


BIBLIOGRAPHY 


1. Hype, Water: Hetfedity in Relation to 
Size of Teeth. J.A.D.A., 25:1762, November 


1938. 


THE JOURNAL OF THE AMERICAN DENTAL ASSOCIATION 


2. Miter, W. D.: Micro-Organisms of 
Human Mouth. Philadelphia: S. S. White 
Dental Mfg. Co., 1890. 

3. Brack, G. V.: Illinois D. Soc. Tr., 1886, 
p. 180. 

4. Cansy, C. P., and Bernier, J. L.: Bac- 
teriologic Studies of Carious Dentin. J.A.D.A., 
23:2083, November 1936. 

Jay, Purp, et al.: Observations on Rela- 
tionship of Lactobacillus Acidophilus to Den- 
tal Caries in Children During Experimental 
Feeding of Candy. J.A.D.A., 23:846, May 
1936. 

Jounston, M. M., et al.: Lactobacillus 
Acidophilus in Dental Caries. J.A.D.A., 23: 
1493, August 1936. 

Enricut, J. J.; H. E., and 
TrescHer, M. O.: J. D. Res., 12:759, Oc- 
tober 1932. 

5. Report of Research Commission. J.A. 
D.A., 26:138, January; 286, February 1939. 

Dean, H. T., et al.: Domestic Water and 
Dental Caries, Including Certain Epidemio- 
logical Aspects of Oral L. Acidophilus. Pub. 
Health Rep., 54:862, May 1939. 

6. Buntinc, R. W.: What Procedures Can 
Be Instituted in Infant and Preschool Life of 
Child for Prevention and Control of Dental 
Caries? J.A.D.A., 26:375, March 1939. 

Koenune, Martua: Relation of Diet to Oral 
Health. J.A.D.A., 25:1767, November 1938. 

Mutter, C. S., and Neuwirtn, I.: Series 
of Cases of Acute Dental Caries Attributed to 
Excessive Indulgence in Hard Candies. D. 
Cosmos, 77:453, May 1935. 

7. West, E. S., and Jupy, F. R.: Destruc- 
tion of Tooth Enamel by Acidified Candies. 
J. D. Res., 17:499, December 1938. 

8. Mituer, S. C., and Newman, A. T.: 
Oral Diagnosis and Treatment Planning. 
Philadelphia: P. Blakiston’s Son & Co., Inc., 
1936, p. 263. 

g. Mantey, R. S., and Hopce, H. D.: 
Density and Refractive Index Studies of Den- 
tal Hard Tissues. I. Methods for Separation 
and Determination of Purity. J. D. Res., 18: 
133, April 1939. 

10. Bripces, M. A., and Marttice, Mar- 
jorie R.: Over Two Thousand Estimations of 
pH of Representative Foods. Am. J. Digest. 
Dis., 6:440, September 1939. 

11. Orr, J. B., and Girxs, J. L.: Studies 
of Nutrition, Physique and Health of Two 
African Tribes (for Dietetics Committee of 
Economic Advisory Council). Privy Council, 
Medical Research Council. Printed and pub- 
lished by His Majesty’s Stationery Office, 
London, 1931. 

Price, W. A.: Nutrition and Physical De- 
generation. New York: Paul B. Hoeber, Inc., 


1939. 


he 
Jo 


( 
Ol 
fie 
t 
be 
is 
ce 
t 
a 
a 
to 
li 
a 
m 
cc 
fa 
a 
ul 
Ci 

cc 
fa 
t 
se 
pl 
t 
m 


ANATOMIC PRINCIPLES AS APPLIED TO 
DENTISTRY 


By T. Sewarp, D.D.S., Melbourne, Australia 


STUDY of the architectural design 
A of the skull reveals, first, the care 
Nature took in determining its 
original plan; secondly, how she modi- 
fies this plan to meet the varied sequire- 
ments of the species, and, thirdly, how, 
when accident occurs, Nature still fur- 
ther modifies her architectural plan to 
best serve the individual. 

To illustrate briefly the above state- 
ment : 

A. The architectural design of skulls 
is fundamentally the same; i.e., there are 
certain characteristics common to all. 

1. There are always two hard parts, 
the vault and the mandible, that are sep- 
arated by a weak part, the face bones. 

2. The mandible is a completely sep- 
arate bone which, within limits, is free 
to move at will and which strikes the 
skull only through the teeth. It may be 
likened to a hammer that strikes on an 
anvil. 

3. In all skulls, the upper jaw is im- 
movable and is attached to the skull by 
columns of bone that pass through the 
face bones. These columns are modified 
and changed to support best the partic- 
ular type of tooth designed for the spe- 
cies. A skull designed to serve the flat 
columnar teeth of the herbivora would 
fail to support the sharp-bladed teeth of 
the carnivora, and neither type would 
serve the needle-like teeth of the reptiles. 

Such is the care Nature took in her 
plan of the skull that, by modification of 
the original design, the varied require- 
ments of the species are satisfied. (Fig. 1.) 

B. The function of the mouth in 
herbivorous animals is to grasp food and 
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prepare it for digestion; and so Nature 
builds a long snout reaching far forward 
from the eyes, as in the horse. In the 
carnivora whose mouth serves the same 
purpose, the long snout persists, as in the 
dog ; but, as soon as the paws assume part 
of the function of the mouth, the snout 
commences to recede, as in the cat. In 
the monkey, uncivilized man and man, 
the more the hands assume the function 
of the mouth, the further the snout re- 
cedes beneath the skull. 

The third part of my statement (C) 
will evolve later. 

I wish to develop my paper with the 
idea established in our minds that Na- 
ture determined the architectural plan 
of the skull to make the action of the 
teeth possible, and that. any protection 
that the skull affords delicate parts is for 
convenience and not of necessity. The 
brain in many animals occupies what is 
practically a large cell situated at the 
back of the skull and frequently there is 
no bony protection for the eye. 


ARCHITECTURE OF THE SKULL 


In order to understand the architec- 
ture of the skull, it will be necessary to 
consider the muscles of mastication. The 
description of these muscles in textbooks 
is as a rule unsatisfactory and generally 
untrue. 

Muscles Associated with Movements of 
the Jaws—Two characteristics of the 
muscles that move the jaws are: 1. The 
comparative weakness of the muscles 
that open the jaws. 2. The extraordinary 
power of the muscles that close the jaws. 
It is an interesting fact that jaws can be 
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kept closed by a very small external 
force. One has only to observe how easy 
it is to keep a dog’s mouth closed by 
pressure on the jaws with the fingers. In 
many instances, the stronger the muscles 
are that close the jaws, the weaker are 
the ones that open them. 

Most textbooks state that the human 
jaws are opened by the external ptery- 
goids and the hyoid muscles. In man, it 
seems likely that the jaws are opened by 
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Fig. 1.—Drawings of skulls of various ani- 
mals, showing similarity of principles of con- 
struction; e.g., brain case and mandible 
always separated by upper face. A, horse; 
B, dog; C, carnivore; D, ape; E, man. 


the external pterygoids, but it is most 
unlikely that the hyoids play any part 
in the action, for two reasons : 

1. Man can open his mouth against a 
comparatively great pressure and, at the 
same time, swallow. It is impossible for 
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the hyoid muscles to take part in two 
unrelated simultaneous movements; i.e., 
elevating the hyoid bone and depressing 
the mandible. 

2. According to Hilton’s Law, “The 
same nerve trunks whose branches supply 
the group of muscles moving a joint fur- 
nish also a distribution of nerves to the 
skin over the insertion of the same mus- 
cles, and the interior of the joint receives 
its nerves from the same source.” In 
seeking an explanation of the significance 
of the muscles that move a joint, it 
would be wise to be guided by Hilton’s 
Law. A study of the architecture of 
skulls, the designs of the teeth and the 
disposition of the muscles of mastication 
in animals has led me to believe that the 
orthodox description of these muscles has 
been deduced from studying what would 
appear to happen in the human cadaver 
rather than what actually takes place in 
the living animal. 

In seeking an explanation among the 
animals as to what muscles open the jaws, 
we get little information. In the car- 
nivora, it is apparently impossible for any 
muscle or combination of muscles of mas- 
tication to open the jaws, and in the 
herbivora and rodents the riddle is just 
as obscure. An examination of the 
muscles of mastication in man reveals a 
large external pterygoid, and, as I have 
said above, man can open his jaws 
against a comparatively great pressure. 
By pulling the condyle forward on the 
eminentia articularis, it is possible for the 
external pterygoid to open the jaws in 
man, but, in the carnivora, the condyle 
cannot move out of the glenoid fossa. 
Therefore, either the function of the ex- 
ternal pterygoid differs in species or our 
interpretation of the muscular action is 
wrong. 

Action of Closing the Jaws.—The 
power available for closing the jaws is 
enormous. Circus girls have supported 
the weight of more than six men with 
their teeth, and it is impossible to assess 
the power in the jaws of a carnivorous 
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animal. The dog, a comparatively weak 
example, can be swung around while 
holding on to a towel, thus supporting 
several times his own weight. 

All the muscles of mastication take 
part in the closing of the jaws, and the 
individual muscles of the group are de- 
veloped according to the character and 
the requirements of the animal. 

In order to understand the actions of 
the muscles, it might be wise to consider 
briefly some architectural characters of 
skulls. 

1. The vault is smooth, rounded and 
strong. The sutures, as I have noted in a 
previous essay, are planned to withstand 
an even pressure from without inward. 


(Fig. 1.) 
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zygomatic arches. The attachments for 
the pterygoid muscles are very small. 

3. The symphysis of the mandible is 
sometimes movable and sometimes im- 
movable. In carnivora, in which the 
greatest power is necessary and the up- 
per teeth completely overlap the lower, 
the symphysis is always slightly movable 
through a fibrous suture. 

The Masseter—The masseter is a 
very powerful muscle attached to the 
mandible. Its origin is given as the zygo- 
matic arch. Attached to the upper bor- 
der of the zygomatic arch and continued 
around the skull is the galea aponeurot- 
ica, a tough, inelastic, tight-fitting skull 
cap. When the masseters contract, the 
pull passes through the zygomatic arches, 


Fig. 2.—Drawings of base of skulls of A, carnivore, and B, human being, showing relative 
differences in form, glenoid fossae and zygomatic arch width. 


2. The base is not uniform. (Fig. 2.) 
In animals in which the teeth are colum- 
nar and blunt, the base is rounded and 
less strongly formed. The attachments of 
the pterygoid muscles are large, while 
the zygomatic arches lie close to the 
skull and are more nearly parallel with 
its sides; but, in animals whose teeth 
are sharp-bladed, like the cat’s, and 
whose jaws are used for fighting, great 
strength and precision of movement are 
necessary. The base of the skull is flat, 
very strongly formed and with wide 


to be transmitted by the galea aponeu- 
rotica evenly over the entire vault of 
the skull. It would be possible for the 
masseter to function as I have shown in 
Figure 3, but, by attaching it to the 
zygomatic arch, Nature has bound the 
skull more closely to the mandible. Fur- 
thermore, as I shall describe later, by 
modifying the design of the zygomatic 
arch, she can change the line of action 
of this muscle to assist better the func- 
tioning of teeth required by the various 
species. Before finishing with the mas- 
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seter, it might be as well to consider the 
temporal muscle, for the action of one 
partly explains the action of the other. 

The action of the temporal muscle is 
not as described in the textbooks. Its 
action is most easily understood by re- 
ferring to the carnivora. (Fig. 4.) When 
the temporal muscle contracts and pulls 
the high coronoid process backward, the 
anterior part of the mandible is raised 
and the posterior part, including the 
condyle, lowered. If the posterior part 
of the mandible were not supported, the 
temporal muscle would put a severe 
strain on the ligaments binding the con- 
dyle in the glenoid fossa. It is here that 
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Carnivora.—The cats use the front 
teeth for killing and fighting and the 
posterior teeth for cutting food as distinct 
from grinding. We find in these animals 
sharp-bladed cheek teeth. The upper 
cheek teeth completely overhang the 
lower, and in action receive the stress of 
mastication at right angles to their long 
axes. (Fig. 5.) There is always some 
movement at the symphysis, and never a 
bony union. The base of the skull is 
flat, with wide sweeping zygomatic 
arches. The masseter and temporal mus- 
cles are very powerful, while the ptery- 
goids are weak. The condyles are almost 
cylindrical, with their axes in the same 


B 


Fig. 3.—Diagrammatic drawing of frontal aspect of human skull, showing: A, arrangement 
of galea aponeurotica attached to zygomatic arch, and B, mechanical interpretation of this ar- 
rangement. The heavy lines originating at the upper molars indicate lines of masticating 


stresses. 


the action of the masseter is intimately 
associated with the temporal, for, having 
as its base the whole vault of the skull, 
it can raise the posterior part of the 
mandible, harmoniously supporting the 
joint against any contraction of the tem- 
poral. 

Strong temporal muscles are always 
associated with strong masseter muscles. 

In order to understand better the ac- 
tion of the muscles,, it will be necessary 
to examine further the architectural 
plans of certain animal skulls. 


transverse plane, and are free to move 
laterally in a small segment of a circle 
whose center is the symphysis. (Fig 2.) 
They fit the glenoid cavity so accurately 
that it is sometimes difficult to disarticu- 
late the jaws. The line of occlusion is 
flat and at right angles to the line of ac- 
tion of the masseter muscle. 
Herbivora——A sheep chews its food 
with only the posterior teeth. (Fig. 6.) 
There can be no great stress on the an- 
terior part of the jaws. The cheek teeth, 
which are columnar, grind the food. In 
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grinding, the stress of mastication must 
pass vertically through the tooth and not 
laterally as in cutting. (Fig. 7.) The 
base of the skull is more rounded and 
the zygomatic arches are flatter and al- 
most parallel with the sides. The mas- 
seter and pterygoid muscles are large, 
while the temporal is small. The con- 
dyles are flat and move over a plane sur- 
face of the temporal bone. The line of 
occlusion of the cheek teeth is flat and at 
right angles to the line of action of the 
masseter. 

Rodents.—In rodents the incisor teeth 
are used for gnawing. The skull is sim- 
ilar to that of the herbivora, except that 
the condyles are cylindrical, with their 
axes in the anteroposterior plane, and 
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Fig. 4.—Lateral view of carnivorous skull, 
showing rotary nature of mandibular stroke 
as induced by pull of temporal muscle acting 
on coronoid process. 


moving through a glenoid cavity which 
is a large anteroposterior groove. 
Kangaroo.—The kangaroo has large 
incisor teeth combined with herbivorous 
molars. The base of the skull is rounded 
and the condyles resemble those of the 
herbivora. The masseter, temporal and 
internal pterygoid muscles are all large. 
The line of occlusion of the cheek teeth 
is at right angles to the line of action of 
the masseter, but the masseter runs up- 
ward and backward from the mandible. 
Man.—The teeth of man are interme- 
diate between those of the carnivora and 
herbivora, for, as in the herbivora, the 


cheek teeth meet almost end on, and, 
as in the carnivora, there are incisors 
and canines. The zygomatic arches are 
close to and nearly parallel with the 
sides of the skull. The temporal, mas- 
seter and internal pterygoid muscles are 
more evenly balanced, while the condyle 
and the glenoid fossa resemble those of 
both the carnivora and the herbivora. 
The line of occlusion of the cheek teeth 
is, in the main, at right angles with the 
line of action of the masseter, which, in 
man, runs from the mandible upward 
and slightly forward. (Fig. 8.) 

In my description of the masseter 
muscle, I said that, by modifying the 
design of the zygomatic arches, Nature 
could change the line of action of the 
masseter to better assist the teeth de- 
signed for the various species. By com- 
parison of the architecture of the skulls 
that I have just discussed, this statement 
will be explained. The cheek teeth of 
the carnivora differ from those of the 
herbivora in that those of the carnivora, 
cutting as sharp-bladed shears, bear the 
stress laterally, whereas those of the her- 
bivora, meeting end on, bear the stress 
vertically. (Figs. 5 and 7.) 

As I have said above, the base of the 
carnivora skull is flat, the zygomatic arch 
wide out from the sides of the skull and 
the symphysis of the mandible always 
slightly movable. The direction of the 
masseter muscle is more outward than 
upward from the mandible; conse- 
quently, when it contracts, not only will 
it raise the posterior part of the man- 
dible, but, just as important, the mov- 
able symphysis will allow a widening 
between the rami and bring into action 
the cheek teeth of the lower jaw, which 
at rest lie completely inside the teeth 
of the upper jaw. It might be well to 
emphasize that, in cutting food, the stress 
passes through the cheek teeth of car- 
nivora at right angles to their long axes 
and not, as in man, parallel with their 
long axes. Unless this is quite clear, we 
cannot understand the action of the mas- 
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seter. An examination of the condyle 
and glenoid fossa will reveal how care- 
fully Nature has planned the joint to 
make this action possible. In some ani- 
mals with particularly strong jaws, such 
as the Tasmanian devil (Dasvurus Ur- 
sinus), Nature extends the temporal 
process of the malar bone to the outer 
end of the glenoid fossa to prevent the 
masseter from pulling the condyle later- 
ally out of the fossa. 

In the herbivora, since the teeth meet 
end on, the architecture of the skull is 
modified. To make the grinding action 
possible, the zygomatic arches are 
brought closer to the skull, and the in- 
ternal pterygoid muscles are developed 
to act with the masseter in swinging the 
mandible from side to side. The con- 
dyles are flattened to conform with a 


tympanic plate of the temporal bone; 
but the condyle and the glenoid fossa 
have something in common with the 
muscles of mastication: whenever power 
and precise movement are necessary in 
the anterior part of the mouth, we find 
a powerful temporal muscle and a 
highly specialized condyle. 

What, then, is the function of the con- 
dyle? for, as I have shown in my de- 
scription of the temporal muscle, and just 
now in the architecture of the glenoid 
fossa, it cannot bear any stress against 
the temporal bone. 

There is a function demanded of teeth 
and jaws which does not apply to civi- 
lized man and which is of great impor- 
tance to animals, especially the carniv- 
ora: the function of fighting, in which 
the power, rapidity and precision of the 


Fig. 5.—Sketch of frontal section through carnivorous face, indicating rest position of man- 
dibular and maxillary teeth, with buttressing of zygomatic arch to withstand stroke as indi- 


cated by arrows. 


glenoid fossa that will best serve the mus- 
cles. 

Condyle and Glenoid Fossa.—We have 
observed many shapes and forms of con- 
dyles. In carnivora, they are cylindrical, 
with their axes in the same transverse 
plane. In herbivora, they are more or 
less flat surfaces, and, in rodents, they 
are again cylindrical, but their axes are 
in the anteroposterior plane. 

The glenoid fossa follows the changes 
of the condyle. In the carnivora, the 
fossa accurately enfolds the condyle and 
is strongly formed by the squamous tem- 
poral fossa. In herbivora, it is almost a 
plane surface of tissue-paper thickness, 
and, in man, it is a weakly formed fossa 
comprised of a squamous part and the 


blow which the mandible makes against 
the upper jaw are of paramount impor- 
tance. If the jaws were slung by muscles 
and ligaments alone (both condyles are 
sometimes surgically removed in man), 
power and rapidity of movement would 
not be hindered, but immediately the 
condyle is added to the attachment, the 
most precise action is possible. This, 
then, is the explanation of the closed, 
accurately fitting joint of the carnivora 
and the open one that is observed in the 
omnivora. Where precise movement is 
not necessary, Nature has modified the 
joint to satisfy the requirements. 


ADAPTABILITY TO THE INDIVIDUAL 


The second part of my statement given 
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above is that Nature modifies her original 
plan of the skull and adapts it to suit the 
varied tooth patterns of the species. 

While some characteristics are com- 
mon to all skulls, the varied tooth pat- 
terns demand a modified architecture. 
Masticatory stress in the incisor region is 
nearly always vertical, but, in the pre- 
molar and molar region, it varies. Some- 
times, it is vertical, as in man, and, 
sometimes, it is directed laterally, as in 
the carnivora. (Figs. 5 and 7.) 

The characteristics common 
skulls are : 

1. There are always two hard parts, 
vault and mandible, that are separated 
by a weak part, face bones. 

2. The mandible is a completely sep- 
arate bone. 
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through the vault of the skull. (Fig. 3.) 

Unless this is clearly understood, it is 
impossible to understand the beauty 
hidden in the anatomy of the skull. 
It is the key to the anatomy of the 
dentition, without which, to the dentist, 
the study of anatomy is meaningless 
drudgery. It is the key to the difference 
between empiricism and science in den- 
tistry. 

In describing the skull of the carnivora 
(Fig. 5), among other things, I said that 
the cheek teeth are used for cutting food 
as distinct from chewing. The upper 
cheek teeth completely overhang the 
lower and, in action, receive the stress 
of mastication at right angles to their 
long axes. In my description of the mas- 
seter muscle, I related how, by its lateral 


Fig. 6.—Skull of sheep, showing direction of occlusal line in relation to pull of masseter. 


3. The upper jaw is immovable and 
is attached to the skull by columns of 
bone that pass through the weak face 
bones. In discussing the muscles of mas- 
tication, I pointed out that, by attaching 
the masseter to the zygomatic arch, 
Nature is able to change the direction 
of the line of action of this muscle to 
best serve her varied tooth patterns. I 
now wish to emphasize that this attach- 
ment, binding and fixing the skull to the 
mandible, makes the action of all the 
muscles of mastication more exact and 
more certain; and, as the lower jaw 
presses against the upper, the skull is 
caught firmly in this galea masseter press, 
and, by this process, whatever upward 
force is used is equalized and dispersed 


disposition in carnivora, its action will 
widen the distance between the rami and 
allow the buccal surface of the lower 
cheek teeth to shear along and against 
the lingual surface of the upper cheek 
teeth. It is perfectly clear that there can 
be no upward thrust through the long 
axes of the upper teeth, as there is in 
man, but there is a very powerful out- 
ward thrust, because these teeth shear 
like the blades of scissors. 

To make this action possible, Nature 
builds wide zygomatic arches and, as the 
masseter pulls the lower cheek teeth out- 
ward toward the teeth of the upper jaw, 
it also pulls on the zygomatic arches, with 
an equal and opposite pressure. 

Since the pull on the zygomatic arches 
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is inward and not upward, as in man, a 
glance at a carnivora skull will show how 
by flattening the base, i.e., hard palate, 
palate bones, body of sphenoid and malar 
bones, Nature has strengthened these 
arches against the pull of the masseter. 
(Fig. 2.) 

Furthermore, since there is no upward 
thrust, as in man, there is no need for a 
postorbital bar ; consequently, there is no 
bony partition between the orbital cavity 
and the temporal fossa. (Fig. 4.) 

In describing the human skull (Fig. 
7), I said that the cheek teeth occluded 
almost end on and that the stress of mas- 
tication must pass vertically through 
their long axes, in contradistinction to 


Fig. 7.—Sketch of frontal section through 
herbivorous face, indicating lines of mastica- 
tory stress. 


the direction of the stress passing later- 
ally through the teeth of the carnivora. 
The zygomatic arches lie close to the 
sides of the skull. The direction of the 
line of action of the masseter is almost 
vertical. It is obvious that when the 
mandible squeezes the skull in the galea- 
masseter press, the forces must pass ver- 
tically through the face bones. Now, 
since the molar teeth are immediately 
below the orbital cavities and the tem- 
poral fossae, a bony column is developed 
between these fossae to diffuse mastica- 
tory force through the vault. 

In describing the skulls of the car- 
nivora, kangaroo and man, I said that 
the line of occlusion of the cheek teeth 
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was at right angles to the line of action 
of the masseter. It will be observed that, 
in each instance, the line of action of 
the masseter varies slightly. In the car- 
nivora, it is upward and outward; in the 
kangaroo, it is from the mandible up- 
ward and backward, and, in man, it is 
upward and slightly forward. In each 
instance, the line of occlusion has fol- 
lowed the line of action of the muscle, 
and, in each instance, if we examine the 
skulls, we find a modified glenoid fossa. 

I should suggest here that the condyle 
and the glenoid fossa have been designed 
to suit the convenience of the teeth, and 
not the teeth to suit the condyle and the 
glenoid fossa. 


ADAPTATION TO THE INDIVIDUAL 


With this short survey of comparative 
anatomy, we are prepared for the third 
part of my statement: When accident 
occurs, Nature still further modifies her 
architectural plan to best serve the in- 
dividual. 

Wolff, in his law, states: “Every 
change in the form and the function of 
bones, or in the function alone, is fol- 
followed by certain definite changes in 
their internal architecture, and equally 
definite secondary changes in their ex- 
ternal conformation in accordance with 
mathematical laws.” 

I shall confine myself to the human 
skull, and apply what I have observed in 
my comparative work, always bearing in 
mind that Nature determined the archi- 
tectural plan of the skull to make the 
action of the teeth possible. 


Disposition of the TeethNature, in 
building the dental apparatus, requires a 
long period of time—twenty years or more 
—and from the beginning of the formation 
of the first dental follicle and the tissues 
that support and precede it, to the erup- 
tion of the last molar, she works in ac- 
cordance with a definite plan toward a 
definite end; viz., the production of a type 
that has been the type of man’s denture as 
long as man has been man. 

In normal occlusion each dental arch 
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describes a graceful curve. The teeth of 
these arches are so arranged as to be in 
greatest harmony with their fellows in the 
same arch, as well as with those in the op- 
posite arch. 

In their normal relations, the external 
curve of the lower arch is slightly smaller 
than that of the upper, so that in occlusion 
the labial and buccal surfaces of the teeth 
of the upper jaw slightly overhang those of 
the lower jaw. The anterior half of the 
upper molars occludes or presses on the 
posterior half of the lower molars. The 
teeth anterior to the first molars interlock 
with one another in the interspaces until 
the incisors are reached; of these the upper 
usually overhang the lower about a third 
the length of their crowns, though the 
length of the overbite varies. 

It will thus be seen that each of the 


Fig. 8.—Sketch of architecture of human 
face, showing curve of Spee arranged at right 
angles to main pull of masseter muscle. 


teeth of both jaws has two antagonists or 
supports in the opposite jaw, except the 
lower central incisors and the upper third 
molars. As the inclined planes of the cusps 
match and harmonize most perfectly in the 
bucco-occlusal relations of the teeth, so 
there is a similar arrangement in their 
linguo-occlusal relations, except that the 
lingual cusps of the lower buccal teeth pro- 
ject beyond those of the upper into the 
oral space. 

Likewise in transverse arrangement the 
buccal cusps of the lower molars and pre- 
molars rest between the buccal and lingual 
cusps of the uppers, and the lingual cusps 
of the upper molars and premolars rest be- 
tween the buccal and lingual cusps of the 
lower. 


The grinding surfaces are thus enor- 
mously increased in extent and efficiency 
over what would be possible if they con- 
sisted of a single row of cusps or of plane 
surfaces. But increase of masticatory sur- 
face is not the only reason for this com- 
plex interdigitation of the cusps and in- 
clined planes of the teeth, but it is of equal 
importance in providing for the teeth a 
mutual support. The sizes, forms, and. in- 
terdigitating surfaces, and position of the 
teeth in the arches are such as to give one 
another, individually and collectively the 
greatest possible support in all directions. 
(Angle. ) 

The roots of the upper molars and 
premolars are disposed in two rows, buc- 
cal and lingual; while the roots of the 
lower molars and premolars are always 


Fig. 9.—Human molar relation. The ar- 
rows indicate the lines of the face and their 
resultant growth influences. 


in a single row, anteroposteriorly. From 
the foregoing description, there are four 
points that I wish to explain: 

1. Occlusion of the upper molars on 
the posterior half of the lower molars. 

2. The overhang of the teeth of the 
upper jaw. 

3. The occlusal curve of the teeth; 
curve of Spee. 

4. The double row of roots of the 
upper molars and single row for the 
lower molars. 

In explaining the first three parts, it 
must always be remembered that, from 
infancy, the skull is growing in all direc- 


tions and that it continues growth until 
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the last molar tooth erupts and takes its 
position, when the spheno-occipital su- 
ture, the last suture in the skull to do so, 
unites. 

It was pointed out to me by Prof. 


Fig. 10.—Series showing effect of erupting 
teeth on anterior driving of denture. 


Wood Jones that, while the sutures close 
at certain times, such as 2 years, 12 
years, or between the eighteenth and 
twenty-fifth year, what is much more im- 
portant is that those times coincide with 


the eruption of particular teeth; so that 
instead of teaching that the spheno- 
occipital suture, for instance, closed be- 
tween the eighteenth and twenty-fifth 
year, it would be more exact and more 
informative to describe the time as syn- 
chronous with the eruption of the last 
molar tooth. 

We must remember that, between the 
second deciduous molar and the ramus, 
there must be sufficient growth to ac- 
commodate the three permanent molars. 
During development, the occlusal surface 
of the mandibular molar is directed for- 
ward in its crypt and, during eruption, 
the tooth rotates upward and backward 
to articulate with the upper molar, so 
that the weight of mastication is received 
on the posterior half of the lower molar. 
(Fig. 9.) This will tend to move the 
apices of its large roots forward, giving 
a stimulus to forward growth in the body 
of the bone, and making room for the 
growth and development of the next 
posterior molar. 

In the upper jaw, the reverse takes 
place. During development, the occlu- 
sal surface of the upper molar faces 
backward, and, during eruption, the 
molar rotates downward and forward to 
articulate with the lower molar and so 
receive the weight of mastication on its 
anterior half. This will tend to tip the 
large roots backward, giving a stimulus 
to bone growth in the region of the tu- 
berosity and the floor of the antrum. If, 
for any reason, the lower molar, on ar- 
ticulating with the upper, received the 
weight of mastication on its anterior in- 
stead of its posterior half, it is obvious 
that the forward rotation of its roots 
would be impeded, and development of 
the mandible would be prevented be- 
tween the last molar tooth and the 
ramus. 

I have referred above to the mandible 
as representing a hammer that strikes on 
an anvil. Now, if the teeth are not in 
their correct positions, the direction of 
the blow will be out of harmony with 
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Nature’s design, and, as I shall describe 
later, malformation will follow. 

When the first molar takes its place in 
the dental arch, the second permanent 
molar is forming, and, in developing, it 
pushes that part of the mandible anterior 
to itself forward, just as a growing plant 
will push rocks out of its way. If the 
roots of the first permanent molar have 
moved forward as Nature intended, the 
second and third molars will develop 
normally, but, if the weight of mastica- 
tion is on the anterior half of the first 
molar, it is almost impossible for the 
posterior molars to develop and erupt 
normally. 

I have mentioned above that the up- 


showing un- 


11.—Caricature 
balance of forces can lead to distorted facial 
pattern of Class II variety. 


Fig. 


per teeth overhang the lower teeth, and 
that each tooth of both jaws except the 
lower central incisors and upper third 
molars has two antagonists or supports 
in the opposite jaws. Further, each tooth 
of each arch is in immediate contact with 
its neighbor, and the points of contact 
form a line parallel with the line of oc- 
clusion. 

This seems very simple, but what is 
interesting is that this arrangement is 
characteristic of man. Man is the only 
living primate that has its teeth in a. con- 
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tinuous series, and it is one of his dis- 
tinctions that there are no gaps between 
them. (Wood Jones.) 

We saw above how Nature modifies 
the zygomatic arch to meet the require- 
ments of the various species. Let us now 
determine why Nature has given man 
such an unusual arrangement of teeth. 

There are three other anatomic con- 
ditions, already mentioned, that must be 
kept in mind. 

1. The two strong parts in all skulls: 
vault and mandible and the intervening 
weak part, the face bones. An examina- 
tion of the human skull will reveal that 
the long axes of these strong parts are 
not parallel, but approach each other 


Fig. 


12.—Drawing showing unbalance of 
faces leading to distorted facial pattern of 
Class III variety. 


posteriorly and diverge anteriorly. When 
the skull is squeezed in the galea-mas- 
seter press by the muscles of mastication, 
the face bones are caught between two 
non-parallel lines of resistance like a nut 
in a nutcracker. Under the influence of 
the forces of mastication, the face bones 
will, taking the line of least resistance, 
drift forward. 

2. In functioning, the stress of masti- 
cation passing through the posterior half 
of the lower molars tends to rotate their 
large roots forward in the body .of the 
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mandible and promote the forward 
growth of bone. (Fig. 9.) 

3. The molars, in developing, will 
naturally require more room in the body 
of the bone, and, in erupting, will push 
forward the teeth anterior to themselves. 
(Fig. 10.) 

With these considerations in mind, I 
should suggest that by designing the up- 
per teeth to overhang the lower, Nature 
still further insures the growth of the 
face bones. The strong lower jaw in grow- 
ing forward will carry the upper jaw 
with it, this insuring the growth and de- 
velopment of the nose and accessory 
sinuses. 


RELATIONSHIP BETWEEN THE LINE OF OC- 
CLUSION AND THE LINE OF ACTION OF THE 
MUSCLES OF MASTICATION 


In describing the actions of the mus- 
cles of mastication, we considered some 
architectural characters of skulls. Among 
other things, I said that the line of oc- 
clusion of the cheek teeth was at right 
angles to the line of action of the mas- 
seter muscle. The line of action of the 
masseter varies. In man, it is upward and 
forward from the mandible. In the 
kangaroo, it is upward and backward. It 
is curious to note how the line of oc- 
clusion in each case has followed the line 
of action of the muscle. I shall apply 
this later in modifications due to acci- 
dent. 

The upper cheek teeth have two rows 
of roots, while the lower teeth have a 
single row. In the carnivora, the lines of 
stress from the occlusion of the cheek 
teeth run laterally. One might say that 
the lingual surfaces of the upper cheek 
and the buccal surfaces of the lower 
cheek teeth are their occlusal surfaces. 
There is a different buttressing for these 
teeth. The skull is wide and flat. (Fig. 5.) 

In man, the structure of the cheek 
teeth is influenced by two powerful mus- 
cles, the masseter and the internal ptery- 
goid, whose combined actions are ver- 
tical. It is obvious that the architecture 


of the human skull will differ from that 
of the carnivora. (Fig. 7.) 

In an earlier part of my paper, I 
likened the mandible to a hammer that 
strikes on an anvil. A hammer strikes 
an anvil more or less at a point. The 
function of an anvil is to diffuse force 
over a large base. The lower teeth, 
broadly speaking, are columnar, like the 
head of a hammer, but the upper teeth 
have widely spreading roots to diffuse 
force through the skull by columns of 
bone that, as I previously mentioned, 
pass through the face. 

In architecture, columns, beams and 
flying buttresses are used to support 
weights or, through them, stresses pass to 
be dispersed elsewhere. In the skull, 
Nature uses the same devices, allowing 
the forces excited by the lower jaw to be 
transmitted through the weak face bones 
and dispersed through the skull. 

Connecting the upper denture with 
the skull are three main columns of 
bone: (1) the anterior orbital column, 
(2) the posterior orbital column and 
(3) the pterygoid column. 

Acting as cross-beams and buttresses 
are, among others, the hard palate, walls 
of the orbit, zygomatic arches, palate 
bones, lesser wing of the sphenoid, etc. 

The skull is squeezed down onto the 
mandible by the muscles of mastication 
acting through the galea-masseter press. 
The whole vertical force is received by 
the upper teeth, whose roots, being 
widely spread in two rows, are best de- 
signed to diffuse force through the bony 
columns of the skull. The lower teeth, 
whose roots are in a single row, are best 
designed to deliver force, as is the ham- 
mer that strikes the anvil. 

When an accident occurs, Nature still 
further modifies her architectural plan to 
best serve the individual. Under acci- 
dents, I shall consider : 

A. Loss of space in the line of the 
contact points of the dental arch from the 
last molar on one side to the last molar 
on the other side. 
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B. Loss of resistance to the muscles of 
mastication. 

C: Abnormal lines of stress passing 
through the skull. 

A. Loss of space, etc. 

To appreciate the first condition, we 
must remember several anatomic arrange- 
ments that promote growth of the bones 
of the face. 

1.:The nutcracker action of the two 
strong parts and the intervening weak 
part. 

2. The lines of masticatory stress pass- 
ing along the distal half of the lower 
molars. 

3. The forward pressure between the 
last molar and the ramus, from the de- 
veloping molars, and acting through the 
points of contact. 

Any accident that interferes with these 
conditions will, in proportion, interfere 
with the development of the face bones. 
Of the three conditions named above, 
the third is the most important here. 

Loss of space due to shortening of the 
line of occlusion may be caused by 
(1) proximal caries or (2) loss of teeth. 

Each tooth is designed by nature to a 
particular pattern ; and each tooth is dif- 
ferent from every other tooth in its own 
half of the jaw, both in size and in 
shape. Yet, in occlusion, they fit most 
perfectly, as the cogs of a wheel. 

In growth and development, by their 
interlocking, they move in harmony with 
the growing jaws. If proximal decay de- 
velops, the shape of the tooth is changed 
and, in proportion to the number and 
size of the decay areas, the cogging or 
interdigitating of the- teeth will be upset, 
and will work against the other condi- 
tions of Nature. For instance, if the dis- 
tal half of the first molar is lost, there 
can be no masticatory stress down the 
posterior root. The second molar will 
grow forward toward the cavity and will 
be unable to push the teeth anterior to 
itself forward because of loss of contact 
point. 

What applies to loss of tooth substance 
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through caries is even more applicable 
to loss of teeth; for, in this instance, 
greater space is lost. ; 

It is apparent that, in restoring space 
lost through decay or the loss of teeth, 
not only must the space be repaired, but 
also the original shape of the space must 
be remodeled. 

B. Loss of resistance to the muscles of 
mastication. The several anatomic fac- 
tors are: 

1. The power of the -internal ptery- 
goid and the masseter muscles, 

2. The galea-masseter pressure that 
clamps-the skull. to the mandible. 

3.-The position of advantage of the 
line of, occlusion of the molar and pre- 
molar teeth for checking the powerful 
closing action of the muscles. of mastica- 
tion. 

With these conditions in mind, it is 
easy to understand..how the loss of any 
teeth will weaken resistance to the power- 
ful muscles. For instance, Nature has 
designed that the first molars shall erupt 
when the temporary molars are strong- 
est. This gives sufficient time for the bone 
surrounding the molars to strengthen, 
enabling it to withstand. the forces of 
mastication while the premolars are de- 
veloping. If the large first molars are 
lost, the resistance to the muscles will be 
weakened. Consequently, when the skull 
is squeezed down onto the mandible, 
vertical height will be lost, and a closed 
bite will result. 

As I have related above, the temporal 
muscle raises the anterior part of the 
jaw and the masseter raises the posterior 
part and relieves any downward pressure 
on the ligaments. If there is no check 
to limit the action of the masseter, it 
could unduly raise the condyle and cause 
irritation in the glenoid fossa, and. this 
fossa was never designed to withstand 
pressure. 

C. Forces passing in abnormal ines 
through the skull. The several anatomic. 
conditions directly bearing on this con- 
dition are: (1) the galea-masseter pres- 


peer: 
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sures, (2) divergence of the axes of the 
two hard parts of the skull and (3) the 
stress of mastication passing through the 
posterior half of the lower molars and 
the anterior half of the lower molars. 

You will observe that when the jaws 
close normally in the conditions that I 
have mentioned, the stress of mastication 
will pass almost vertically upward 
through the face bones and downward 
through the mandible. Under these con- 
ditions, the whole anatomic arrangement 
will promote normal growth of the face. 
If, for any reason, the first molars on 
eruption receive the weight of mastica- 
tion on the anterior half instead of on 
the posterior half, their large roots will 
be prevented from rotating forward in 
the body of the mandible. This will, 
first, impede growth between the molar 
and the ramus and, secondly, change the 
direction of the line of stress from masti- 
cation. The lines of force will be upward 
and forward through the face bones, 
and downward and backward in the 
mandible. The face bones will flow for- 
ward, as I have illustrated. With the 
face bones flowing forward and the 
mandible not developing, a change will 
occur in the line of action of the mas- 
seter and internal pterygoids. In order 
to receive the resultant force of these 
muscles at right angles to their action, 
the line of occlusion of the molars will 
raise posteriorly, curving upward as I 
have illustrated. If, through accident, 
the position of the teeth is changed so 
that the lower teeth rotate too far for- 
ward, and the lower incisors bite outside 
the upper teeth, the architecture of the 
skull will change. (Fig 12.) There will 
be a flowing forward of the body of the 
mandible. The line of action of force in 
mastication will change so that it will 
pass upward and backward in the face 
bones and downward and forward in the 
mandible. The face bones will be caught 
in a reverse nutcracker action and be 
pressed back under the skull, and normal 
growth and development of the nose and 
accessory sinuses will thus be prevented. 


The mandible will flow forward and a 
large chin will result, to best support the 
anterior teeth in their abnormal position. 
The line of action of the masseter and 
internal pterygoid muscles will change 
to move upward and backward, and the 
line of occlusion will change to resist 
better the action of these muscles, as I 
have illustrated. 

In this essay, I have discussed briefly 
anatomy and human anatomy, general 
and special dental anatomy and archi- 
tecture. There were three themes used: 
First, the care Nature took in determin- 
ing her original plan of the skull; 
secondly, how this design is modified to 
serve the varied tooth patterns demanded 
by the many species, and, thirdly, how, 
when we meet with an accident, Nature 
will still further change the skull to best 
serve the individual. 

On the basis of these three themes, I 
make the perhaps daring statement “that 
Nature designed the skull to make the 
actions of the teeth possible, and that any 
protection the skull gives to delicate parts 
is for convenience and not of neces- 
sity.” 

This is of fundamental interest to den- 
tists, for it introduces dentistry as an art. 
It is a creative art, in contradistinction 
to surgery, which must of necessity be 
destructive. I do not wish to suggest that 
I am unmindful of the good work that 
has been done in dental surgery, but I 
wish to emphasize the pleasure and the 
satisfaction to be gained in the planning 
and the execution of the best in den- 
tistry. We are all aware of the possi- 
bilities of orthodontia, and the beautiful 
ceramic and other conservative work that 
is possible today. The time taken to do 
this kind of work is of no more conse- 
quence to the operator than time is to 
the artist creating a beautiful picture, but 
care, trouble, infinite pains to gain the 
desired results are common to both. Art 
is an expression of form, and what art 
could be higher than that of helping 
Nature express herself through the 
human face? 
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CONTACTS AND CONTOURS 


By A. Husert Fee,* B.A., D.D.S., Richmond, Va. 


INTRODUCTION 
N. JOHNSON? once said: 
(; The two terms, contact point and 
interproximal space, should be an 
open book to any practitioner of dentistry. 
. .. Nature has done her best in the way of 
making an anatomic arrangement to avoid 
trouble. ... It remains for the dentist to as- 
sist Nature by copying as best he may the 
arrangement thus provided, when he attempts 
to make fillings on the proximal surfaces. 


NECESSITY FOR CONSIDERATION 


Why has it been necessary for Dr. 
Johnson, as well as many other writers on 
operative dentistry, to admonish us as to 
the need for proper treatment of the 
proximal contours and their contact 
points? Prime? suggested that there are 
only twenty occlusal, but sixty proximal, 
surfaces in a full complement of teeth. 
Ferrier,* surveying restorations made by 
a gold foil study club, found that 41.47 
per cent of 12,000 fillings were of the 
proximal type. Day and Sedwick,* in a 
survey of 11,058 teeth having 7,754 cavi- 
ties, found that 28.5 per cent were on 
proximal surfaces, These and other tabu- 
lations show that nearly one-third of all 
cavities which operative dentists are 
called upon to restore are of the proximal 
type. 

Prime,® in his great story “Is Opera- 
tive Dentistry Failing?” challenged oper- 
ative dentists to put forth their best 
effort and take advantage of their knowl- 
edge and ability. Aiguier® states: 

*Assistant professor of operative dentistry, 
Medical College of Virginia. 

Read before the Section on Operative Den- 
tistry at the Eighty-First Annual Session of the 
American Dental Association, Milwaukee, 
Wis., July 20, 1939. 


Jour. A.D.A., Vol. 27, July 1940 


Predisposing factors to periodontoclasia are 
fillings instead of restorations. ... Any over- 
hang will eventually cause destruction of sup- 
porting tissues. . . . Often times, the inter- 
proximal contact is neglected. This may 
permit the packing of food into the inter- 
proximal space, with its known result. 

Spalding’ asserts : 

The prevention of gingivitis may in some 
instances consist of so simple a procedure as 
the conscientious finishing of borders of plas- 
tic fillings; the prevention of food impac- 
tion; providing proper contact and contour 
for restorations; etc... . 


Salvas* has found that pocket forma- 
tion is most frequently found in the in- 
terproximal spaces on the lingual surfaces 
of the teeth, especially of the molar and 
bicuspid teeth. (Figs. 1 and 2.) 

These conclusions indicate that opera- 
tive dentists have a responsibility to meet 
in order to avoid continued criticism 
from their specializing colleagues, as well 
as from some of their own group. Some 
need pay only a little more attention to 
the application of their knowledge and 
technic, while others must review funda- 
mentals and catch up on the results of 
modern research. We have only to rec- 
ognize the causes of our failures to realize 
that these are the fundamentals upon 
which our practices are built. 


EARLY TREATMENT 


“Contacts and contours”’—location, 
susceptibility to dental decay, treatment 
and réle in preventive dentistry—have 
been considered in theory and practice 
for centuries. As far back as 455 A. D., 
Aetius recorded his procedure of filing 
contact points to eliminate proximal ca- 
ries and separating the teeth to prevent 
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its recurrence. Such a technic was prob- 
ably justified when little was known of 
the basic sciences and technics of han- 
dling dental materials. The filing of con- 
tact points was practiced through the 
centuries, with some rather futile at- 
tempts to restore proximal cavities with 
tin and gold foils. In the middle of the 
nineteenth century, dentists of this coun- 
try went to extremes and over-contoured 
their fillings. In 1871, the eminent den- 
tist Robert Arthur® revolted against this 
practice and attempted to discourage it in 
his book “Treatment and Prevention of 
Decay of the Tooth.” He advocated “. . . 
a new method of filing the contacts and 
proximal contours to permanently sep- 
arate the teeth.” Although Dr. Arthur 
lost his cause, he succeeded in awakening 


Fig. 1.—Localized pocket formation from 
overhanging ‘margins. 


the dental profession to the necessity of 
treating contacts and contours in a more 
scientific manner. 

From that time, we have gradually 
progressed in knowledge and skill by us- 
ing the findings of our own and asso- 
ciated research workers. 

We have been unfortunate in that little 
has been written concerning the charac- 
teristics of contacts and contours as ap- 
plied to operative dentistry. Our authors 
were satisfied with stressing the impor- 
tance of properly restoring tooth surfaces, 
with the result that little mention was 
made of anatomic characteristics. Still- 
and Schwartz’? made some stan- 


dardizations of those areas and attempted 
to indicate, in general, the positions of 
contact points. They have shown trends 
and consistency in the shape of inter- 
proximal spaces, in proximal contours 
and in resulting embrasures. The great- 
est bulk of information on this subject, 
however, comes from research workers in 
the fields of physics, embryology, perio- 
dontia, physiology, anatomy, histology, 
pathology, nutrition and caries. The oper- 
ative dentist still needs much information 
regarding this subject. 

Rabkin’? states : 

Genetically, the teeth and jaws retain the 
physical and anatomic properties specific to 
the individual, and departure from the phys- 
ical constancy and physiologic requirements 


Fig. 2.—Localized pocket formation from 
overhanging margins. 


usually leads to alterations of the dental ap- 
paratus which is subject to degenerative 
changes. The basic features retaining specific 
identity of the original type of man are: large 
skull, broad and fully rounded dental arches, 
deep and heavy mandibles, thick and com- 
pact bone, and sturdy masticatory apparatus 
with a lesser tendency to dental disease. 
The light-weight thin bone, irregular shaped 
jaws, distorted arches and teeth are common 
features of the contrasting type which yields 
to dental complications. 


There seems to be little doubt that 
civilized races, which eat domesticated 
foods, are showing traces of deviations in 
their dentitions from the ideal just de- 
scribed. Malocclusion, largely through 
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tooth irregularity and jaw deformity, is 
increasing in this country. Findings in 
our American clinics differ considerably 
from those made by Waugh and Price, 
whose photographs of natives clearly 
show a trend toward the types of jaws 
and teeth found in primitive man. 
(Figs. 3, 4 and 5.) 

Stein’® writes: “Through the loss of 
differentiating features, the teeth of man 
are becoming more alike.” Hrdlitka‘ 
said : 

Thus not only each individual jaw and 
set of teeth, but each individual tooth and 
feature of jaw or tooth, presents its own 
problems that call for intelligent apprecia- 
tion, and may affect your latitude in dealing 
with them. It follows, except in a very gen- 


Fig. 3.—Heavy, well-shaped arches of primi- 
tive type. 


eral way, that the jaws and teeth of any 
given subject must, in the practice of den- 
tistry, always receive individualized study and 
attention. 


Williams*® went further, disproving the 
relationship between tooth form and the 
shape of the skull. He classified teeth into 
square, ovoid and tapering types. 

Point contacts, with their radiating em- 
brasures, when formed by the approxi- 
mation of two spheres, are ideal in form 
to resist the inroads of proximal decay. 
Here, the contacts are really points, and 
the diverging embrasures permit an easy 
egress of food particles, without danger 
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of retention of remnants. Early in life, 
the masticatory apparatus begins to 
break down from caries and loss of teeth. 
Hirschfeld’* has traced eighty abnormali- 
ties resulting from the loss of a single 
tooth, through caries, and has found that 
resultant drifting brings about changes 
in contact relationship. Schour’’ writes : 

Histologically the physiologic mesial drift 
results, clinically, in the abrasion of contacts 
with age and occlusal stress. When these 
contact points are incorrectly placed, the 
anterior component forces tend to rotate that 
tooth out of the line of the arch. 


Brodie*® says : 


Any abnormality in tooth form that throws 
into disharmony the relationship that should 


Fig. 4.—Heavy, well-shaped arch of primi- 
tive type. 


normally exist between upper and lower 
arches is very apt to cause malocclusion. A 
tooth that is too large or too small either by 
formation or poor dentistry is in the same 
category. A poorly contoured or badly re- 
stored filling may liberate forces, which in 
turn create disturbances at remote points. 


The deformities of nature present one 
set of problems; the inroads of caries, 
another; poor dentistry, a third. Bos- 
sert’® has shown that where the index 
of cusp steepness in molars is less than 
50, there is a prevalence of decay in 
36 per cent of the teeth; but where the 
index is more than 50, 47 per cent of the 
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teeth become carious. Doxtater?® asso- 
ciated the occlusal cavity with the ap- 
proximal one in the following statement : 


If we have any susceptibility to approximal 
caries it will be exaggerated in a mouth 
where there are leaking occlusal fillings, and 
the approximal caries will be more damaging 
when associated with caries burrowing down 
into the tooth from the leaking occlusal fill- 
ing.” 

Beust”* found that : 


Interproximal caries in enamel begins, in 
practically all cases, at the actual point of 
contact of a tooth with its neighbor. . . . The 
presence of an acid-secreting plaque or 
colony at this point is environmentally and 
mechanically impossible. 


Fig. 5.—Heavy, well-shaped arch of primi- 
tive type. 


Bodecker”* proposes that teeth have a 
variable resistance to attack. His supposi- 
tions are based on finding 179 carious 
lesions affecting only one of two contact- 
ing teeth in 516 cases examined. Miller*® 
has written : 

Enamel of different persons, as well as the 
different teeth of the same person, and differ- 
ent parts of the same tooth, does show dif- 
ferences in resistance to acid. 


Although Hrdlitka and others have dis- 
sociated tooth form from that of the skull 
and the dental arches, there seem to be 
characteristics common to the three dif- 


ferent types of teeth. Where there may 
be great differences in the length and 
breadth of crowns and in labial, buccal 
and lingual contours, it will be found that 
teeth of each type have certain character- 
istics in the shape of the proximal sur- 
faces and location of contact points, 
which are common to most teeth of that 


type. 
PHYSICAL CHARACTERISTICS 


The following descriptions are a cor- 
relation of previous studies with my own 
observations of approximately 12,000 pa- 
tients during the past five years. In this 
discussion, one should recall Kloehn’s** 
findings : 

There is a definite relationship between 
occlusal stress and tooth form .. . the human 
dentition is the only one with continuous arch 
form and full mutual contact. 


TAPERING TYPE 


Contacts of maxillary central and lat- 
eral incisors are nearly at the incisal 
angles, and slightly labially of the incisal 
edge. The cuspids are very angular in all 
directions, with the mesial contacts close 
to the incisal edges, and the distal con- 
tacts near the center of the distal sur- 
face. The tapering type of bicuspids are 
likewise angular, with wide crowns, nar- 
row necks and long cusps. The latter 
may form from one-third to one-half 
the entire height of the crown. As these 
crowns taper lingually, the contacts are 
forced buccally almost to the buccal line 
angles. Since nearly all contact points 
are approximately 1 mm. toward the 
gingival line from the crest of the 
marginal ridge, the bicuspid contacts of 
this type of tooth will be found just gin- 
givally from the junction of the occlusal 
and middle thirds of the crown. Mesial 
contacts of the molars are almost out on 
the mesiobuccal line angles, and from 
one-third to one-half the distance from 
the occlusal surface to the cervix. The 
distal contacts shift lingually into the 
middle thirds and are midway of the 
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height of the crown. Lingual shifting of 
the contacts is more noticeable in the 
mandibular than in the maxillary mo- 
lars. No definite position can be set for 
the mesial contact of the mandibular 
second molar and the distal contact of 
the approximating first molar owing to 
the fact that the third buccal cusp of the 
first molar presents many variations in 
contour and position. 

The proximal contours of the tapering 
type of teeth have one feature in com- 
mon. Starting at the cervix, these sur- 
faces present concavities almost to the 
contact points, and are decidedly convex 
from there on to the crest of the marginal 
ridges. These concavities are more pro- 
nounced on the mesial than on the distal 
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mating one. These gingival and lingual 
embrasures are the largest ones to be 
found anywhere in the mouth. The buc- 
cal embrasures. are very small. Occlusal 
embrasures are comparatively wide and 
deep. Gingival embrasures are broad and 
a little lower than those associated with 
the other types of teeth. The lingual 
embrasures are very long buccolingually, 
but diverge somewhat more than those 
found between teeth of the square type. 
(Fig. 6.) 


SQUARE TYPE 


The square type of tooth is bulky and 
angular, with little in the way of rounded 
contours. As the necks of these crowns 
are constricted very little, their proximal 


Fig. 6.—Diagrammatic tapering teeth, showing locations of contact points and shapes of 


embrasures. 


surfaces, the latter often being diverging 
planes. Buccolingual concavities occur 
frequently on the mesial surfaces of teeth 
having buccal and lingual roots. 

The tapering type of tooth presents 
embrasures with greater variations in 
shape than do any of the other types. 
Incisal and labial embrasures are almost 
negligible. Gingival embrasures between 
the anterior teeth are very high and wide 
at the crest, while the lingual embrasures 
are almost the full depth of the labio- 
lingual diameter of the crowns, and as 
wide as the distance from the center of 
one tooth to the center of its approxi- 


surfaces are almost devoid of curves. 
The incisor contacts are in a line with 
the incisal edges and extend almost to 
the incisal angles. These teeth are fre- 
quently in contact with their neighbors 
along a line instead of a point, which 
varies from 0.5 to 3 mm. Cuspid con- 
tacts are relatively close to the incisal 
edges and in a line with them labio- 
lingually. The posterior contacts are usu- 
ally found to be surfaces on the square 
type of teeth. As these teeth have rela- 
tively short cusps, the occlusal margin of 
the posterior contacts will be found in 
the occlusal third of the crown. The 
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angularity of the bicuspid and molar 
teeth places the buccal margins of the 
contacts well out onto the buccal third. 
The lingual extension of the contacts of 
the maxillary molars usually stops in the 
middle third, while the gingival exten- 
sion is seldom more than 1 mm. in height. 
Mesial contacts are nearer the buccal line 
angles than the distal ones. Mesial con- 
tacts of the mandibular molars may 
measure from 1 to 4 mm. buccolingually 
and from a mere line to half the height 
of the crown occlusogingivally. They 
originate in the buccoclusal sector. The 
distal contacts originate more in a lingual 
direction. If they are points, they will be 
found at the midline of the crown in the 
occlusal third. If they are surfaces, they 


Fig. 7.—Diagrammatic square teeth, showing locations of contact points and shapes of em- ° 


brasures. 


may occupy from one-third to two-thirds 
of the buccolingual diameter, and extend 
from the lower border of the marginal 
ridge to the cervix. 

The incisal, labial, occlusal and buccal 
embrasures are almost nil. The gingival 
embrasures may be barely noticeable or 
may extend about one-third the height of 
the crown, and, when present, they are 
very narrow and flat. The lingual em- 
brasures may be long or short in their 
lingual extensions and are found to nar- 
row to mere slits as they approach the 
contacts. 

Proximal contours of the square type 


of teeth have the tendency to become 


planes instead of curved surfaces. Bucco- 


lingual concavities are found at times on 
the mesial surfaces of the maxillary first 
bicuspid and first and second molars, and 
on the mesial surface of the mandibular 
first molar. The distal surfaces are gen- 
erally either flat or slightly convex from 
the buccal to the lingual surfaces. The 
convexity, which goes to make up the 
marginal ridges, disappears at the con- 
tact, and the remainder of the surface 
in a gingival direction is usually rather 


flat. (Fig. 7.) 


OVOID TYPE 


The ovoid type of tooth seems to be 
a transitional one, between the tapering 


and the square types. Its surfaces are 
principally convex, but some are concave. 
The mesial contacts of the incisors are 
situated about one-fourth the height of 
the crown from the incisal edge, and 
slightly lingually from that edge. The 
distal contacts of the incisors have the 
same labiolingual positions, but may be 
found from one-third to one-half the 
height of the crown from the incisal 
edges. While ovoid posterior teeth have 
comparatively short cusps, it will be 
found that the convexity of the marginal 
ridges carries the contact points almost 
to the middle of the crown heights. The 
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prominence of the mesiobuccal cusps, 
coupled with the buccolingual convexity, 
places the mesial contacts at the junction 
of the buccal and middle thirds of the 
crowns. Buccolingually, the distal con- 
tacts are found in a line with the central 
grooves of the crowns. There is a ten- 
dency in all three types of teeth for the 
distal contacts to work in a lingual direc- 
tion as one progresses farther back in the 
arch. 

The labial, incisal and buccal embra- 
sures situated between ovoid teeth are 
larger and more extensive than those 
found in corresponding sites in the other 
types. Gingival embrasures are relatively 
short and broad at their bases. Lingual 


brasures. 


embrasures are likewise comparatively 
short and broad. 

Proximal contours of the anterior teeth 
are decidedly convex from the incisal 
angles to the cervix. Bicuspids of this 
type are frequently bell-shaped, with the 
convex surfaces running from the crests 
of the marginal ridges almost to the 
cervix, where they -merge-into -slightly 
concave surfaces to a pleasing union with 
the root. The bicuspids are likewise con- 
vex from the buccal to the lingual line 
angles. The mesial surfaces of the molars 
present convex areas which are less ex- 
tensive than those found: on the distal 
surfaces. The latter are usually convex in 
all directions. (Fig. 8.) 
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RECONSTRUCTION CONSIDERATIONS 


Ideal conditions, such as those de- 
scribed, are lost to some degree when the 
contact points wear down through abra- 
sion. The total mesiodistal diameter of 
all the teeth as measured through the 
contacts may decrease as much as 1 cm. 
through abrasion. If this process is more 
rapid in one arch or in different parts 
of both arches, malocclusion, with its 
many ramifications, will result. Flattened 
contacts, with their narrowed buccal and 


‘lingual embrasures, are ideal sites for 


the retention of débris. 
What is to be done about those worn 


‘contacts? G. V. Black*® wrote: “If we are 
‘to provide for the future health of the 


Fig. 8.—Diagrammatic ovoid teeth, showing location of contact points and shapes of, eth- 


‘ 


teeth, with worn contacts, we must re- 
store those flattened surfaces with points 
of contact.” This assertion might be 
somewhat controversial today. Beust’s evi- 
dence of the incidence of decay at the 
contact point indicates the necessity of 
restoring the contact to a point of mini- 
mum size. 

What is to be done about the restora- 
tion ‘of point contacts on those teeth 
which have had flat contacts ever since 
they assumed their positions in the dental 
arches? Roentgenograms show that the 
investing tissues have usually accom- 
modated themselves to this condition. Bo- 
decker states : 

The crowns of teeth of old people are 
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relatively immune to caries. . . . Roots are 
frequently denuded due to lack of contour 
and flat contacts with proximal root caries 
developing. Food impaction is the external 
cause forcing the gingiva from the tooth cer- 
vix. 


These findings seem to indicate the 
restoration of such teeth with point con- 
tacts. Where the flattening of contacts 
has forced the interseptal tissues in a 
buccal and lingual direction, there to be 


Fig. 9.—Extreme contact and occlusal abra- 
sion. 


Fig. 10.—Spaced teeth having normal perio- 
dontal tissues. 


irritated during mastication, these tis- 
sues have been found by clinical exami- 
nation to be restored to normal color 
and consistency wher the contact point 
has been rebuilt. (Fig. 9.) 

Frequently, one tooth will drift into the 
proximal cavity of its neighbor from 1 to 


3 mm., the distance depending on the 
depth of the cavity. These teeth can be 
returned to their correct functional posi- 
tions, and a good cavity preparation can 
be made only after the teeth have been 
moved by slow separation or by means 
of an orthodontic appliance. 


C D 


Fig. 11.—a, normal proximal contour of 
mesioclusodistal inlay. b, contacts dropped 
gingivally and contours convex. c, deficient 
contacts and straight proximal contours. d, 
protruding gingival margins that irritate tis- 
sues. 


Fig. 12.—First molar having fair contour; 
second molar, poor contour. 


When spaces normally exist between 
the teeth, and the investing tissues are 
clinically and roentgenographically nor- 
mal, the best one can do is to restore a 
carious tooth to the contours which are 
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normal for that individual tooth. Nature 
seems to have a way of caring for some 
of these malformations more capably 
than the dentist can. Stuart® offered an 
explanation for this when he said: “Me- 
chanical oral movements and the flow 
of saliva, together with expectoration and 


Fig. 13.—Esthetic values destroyed by in- 
correctly contouring proximal fillings in an- 
terior teeth. 


Fig. 14.—a, result of failure to use wedge 
to confine amalgam at gingival aspect. b, 
wedge protruded into cavity. c, deficient con- 
tours from adapting matrix too tightly. d, mar- 
ginal ridge and contact at same site. 


swallowing, are means of cleansing the 
oral cavity.” The self-cleansing agencies 


of the mouth can function best when the 
contacts, proximal contours and gingival 
tissues are in a normal condition. (Fig. 
10.) 


RESTORATION OF CONTACT AND CONTOUR 
GOLD INLAYS 


An accurate wax pattern will restore 


Fig. 15.—Variations in amount of inter- 
septal space occupied by filling material (max- 
illary bicuspids). 


Fig. 16.—Straight contours and overhanging 
filling showing lack of use of gingival wedges 
and carving instruments. 


all the lost structure so that the tooth 
will again have its normal contacts and 
contours. Sometimes, it becomes neces- 
sary to build up a contact point with 
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solder. Care should be taken to properly 
locate such a contact. (Figs. 11 and 12.) 


GOLD FOIL 


A properly condensed, contoured and 


polished foil is more compatable with 
the gingival tissues than any other resto- 
ration we can produce. Linen strips, when 
used alone to finish the proximal surface 
of a foil filling, will invariably leave a 
convex gingival margin. Gold knives and 
files are necessary for the correct con- 
touring and finishing of proximal gold 
foil fillings. A corresponding tooth in the 
opposite side of the arch serves as an 
excellent guide in the restoration of es- 
thetic contours. The contours of line 
angles can best be observed by viewing 


Fig. 17.—Straight contours and overhanging © 


filling showing lack of use of gingival wedges 
and carving instruments. 


the restoration from the incisal aspect 
by the use of a mirror. Once the line 
angle contours are established, the proxi- 
mal and labial surfaces assume their 
shapes very readily. (Fig. 13:) 


SILICATE CEMENTS 


Silicious cements tend to wash out of 
that portion of the cavity which extends 
beneath the free gum margin. They wear 
away rapidly when used to restore con- 
tacts, a closure of the contact resulting. 

Proximal contours can be established 
in silicate restorations when the material 
is packed into the, cavity. in small quan- 
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tities, and the matrix is adapted loosely 
as a confining measure. Contours are 
altered when matrix pressure is used to 
adapt the material to the cavity, as such 
a procedure produces a flattened sur- 
face between the labial and lingual cav- 
ity margins. Silicates can be contoured 
and polished reasonably well with lubri- 
cated linen strips and fine stones. 


AMALGAMS 


Amalgam can be manipulated in such 
a manner as to eliminate deficient con- 
tacts, overhanging margins and im- 


Fig. 18.—Straight contours and overhanging 
filling showing lack of use of gingival wedges 
and carving instruments. 


properly contoured surfaces, by following 
any of the accepted technics. Such dif- 
ficulties are lessened by using a well- 
constructed matrix and a gingival wedge 
in proximal restorations. These appli- 
ances can be so manipulated as to pro- 
vide adequate space for the full restora- 
tion of contacts and contours. 

In amalgam restorations, carving and 
contouring are just as essential as in any 
other restorations. Perhaps a psychologist 


u 
"7 be 

i 
= 
we 
m 
ni 
th 
m 
pe 
Ne 
tiv 
J.A 
mo 


FrE—COonTACTS AND CONTOURS 


can answer the following question: Why 
is it that the average general practitioner 
of dentistry will spend an hour or more 
glazing the tiny tissue-bearing tip of a 
bridge pontic and then omit the polishing 
of the proximal surface of an amalgam 
filling when that surface may have 
double the tissue-bearing area that the 
pontic had? A recent check of 2,000 
proximal amalgam fillings showed that 
only twenty-four gave evidence that their 
proximal surfaces had been polished. 
(Figs. 14, 15, 16, 17 and 18.) 


CONCLUSION 


From the foregoing, we can readily 
understand why operative dentists have 
been so severely criticized by their spe- 
cializing colleagues. We have some evi- 
dences of our shortcomings, our incon- 
sistency and our inaccuracy in restoring 
proximal contacts and contours. Infor- 
mation regarding standardization of the 
physical shapes and locations of contacts, 
and of contours, has been presented in 
this paper that we might have some 
basis on which to make necessary modi- 
fications. More information is needed 
regarding these vulnerable areas, and 
these data can be gathered only by each 
one of us recording his individual find- 
ings. 

We have been justly challenged for 
our failure to produce the type of dental 
work that we are capable of. We can 
meet this criticism by fully utilizing our 
widened knowledge and improved tech- 
nics. Operative dentistry must not lag in 
the forward march of our profession. We 
must take our place in the nation-wide 
program of preventive dentistry. 
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PROBLEM OF THE MENTALIS MUSCLE IN THE 
TREATMENT OF MALOCCLUSION 


By Lexanp R. Jounson, D.D.S., M.S.D., Chicago, 


HE successful treatment of mal- 

occlusion depends on the produc- 

tion of a normal occlusion which, 
with its associated conditions, forms a 
harmonious functioning dental unit. Not 
only must this condition be attained, but 
it also must be maintained after treat- 
ment, or failure will result. Malfunction 
of the facial musculature, a complication 
of many types of malocclusion, may be 
either overfunction or a lack of function 
of any one muscle or group of muscles. 
Of these conditions, the overdevelopment 
of the mentalis muscle is perhaps one of 
the most stubborn to overcome. The 
overdevelopment of this muscle may exist 
in any type of malocclusion. It is most 
frequently associated with those cases of 
malocclusion in which there is protrusion 
of the maxillary incisors. 

Most cases of protrusion of the max- 
illary incisors are associated with an 
underdeveloped, short upper lip. These 
cases may be accompanied by mouth- 
breathing or by an open mouth habit, 
although some will be found in which 
neither habit exists. 

Figure 1 shows the possible relation- 
ship of the teeth and lips in a case of 
malocclusion with protrusion of the max- 
illary incisors, which may be associated 
with nose breathing. 

Figure 2 shows the lips of a patient 
having a similar malocclusion. The 
upper lip is short and underdeveloped 
because it is more or less functionless. 


Read before the Section on Orthodontia at 
the Eighty-First Annual Session of the Amer- 
ican Dental Association, Milwaukee, Wis., 
July 18, 1939. 
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The lower lip is thickened and rolled 
outward because of protrusion of the 
maxillary incisors. The lips of this pa- 
tient can be closed only by an extreme 
effort, closure being accomplished mainly 
by an upward movement of the lower lip 
and little downward movement of the 
upper lip. 

Figure 3 shows a Class I (Angle) mal- 
occlusion with protrusion of the maxil- 
lary incisors in a normal breather, al- 
though, when the lips are closed, the 
lower lip rests lingually from the maxil- 
lary incisors and the upper lip remains 
relaxed in its original position. This lip 
action is responsible for the protrusion, 
pressure being exerted upward and out- 
ward on the maxillary incisors with each 
act of swallowing or closure of the lips. 
The dimpling of the chin and the 
strained expression are evidence of the 
overuse and consequent overdevelopment 
of the mentalis muscle. 

Figure 4 shows the lips of a girl whose 
maxillary teeth are too far forward in 
their relation to the cranium. When re- 
laxed, the lips are parted, since a definite 
effort is required to close them. 

In closing the lips, the lower lip is 
pulled upward over the teeth and the 
overdevelopment of the mentalis muscle 
becomes evident. (Fig. 5.) 

Another type of malocclusion which is 
often complicated by overdevelopment of 
the mentalis muscle (Fig. 6) is that of 
the mouth breather. In these cases, there 
is usually a short, underdeveloped upper 
lip with an overdeveloped mentalis 
muscle. The action in closing the lips is 
similar to that just described. Whether 
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the protrusion exists first and over- 
development of the mentalis muscle oc- 
curs later or overdevelopment of the 
mentalis muscle is responsible for the 
protrusion, it is difficult to say. In all 
probability, each condition contributes to 
the other. 

The malocclusion in Figure 7 is com- 
plicated by extreme protrusion of the 
maxillary incisors. 

Figure 8 shows a malocclusion in its 


Fig. 1.—Possible relationship of teeth and 
lips in case of malocclusion in which there is 
protrusion of maxillary incisors and which 
may be associated with nose breathing. 


Fig. 2.—Lips of. normal breather whose 
maxillary incisors protrude between lips when 
latter are closed. 


early stages. A habit of biting the lower 
lip was responsible for the protrusion of 
the maxillary incisors in this instance. 

The action of the mentalis muscle is 
just beginning to be felt and the muscle 
is very slightly overdeveloped. Immediate 
treatment is indicated in this case, and as 
soon as the maxillary incisors are moved 
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to their normal positions, an effort must 
be made to break the lip-biting habit. 
There is a possibility that, with mal- 
function of the mentalis muscle just be- 
ginning, the reduction of the protrusion 
may automatically eliminate the mal- 
function. If it does not, it will then be 
necessary to prescribe exercises to develop 
normal functioning of the lips. If nothing 
is done in this case, it can easily become 


Fig. 3.—Model showing occlusion of case in 
Figure 2; protrusion of maxillary incisors. 


Fig. 4.—Case of girl who keeps lips open 
because of difficulty in closing them. 


a malocclusion that it is very difficult to 
treat. 

Figure 9g shows a Class II (Angle) 
malocclusion complicated by a cross-bite 
on the right side and protrusion of the 
maxillary incisors. 

Figure 10 shows the case of a normal 
breather in which the influence of the 
overdeveloped mentalis muscle causes 


+) 


pouting of the lips when closed. The 
dimpling of the chin is quite marked in 
These types of malocclusion are typ- 
ical of those cases wherein the activity of 
the mentalis muscle has been a possible 
etiologic factor. These cases require the 
application of myofunctional therapy to 
the mentalis muscle as well as ‘the orbi- 
cularis oris and associated muscles. If the 
orbicularis. oris .muscle..remains weak 
after the appliances have been remoyed 
and the mentalis muscle is still exerting 


Fig. 5.—Case shown in Figure 4. An effort 
is required to close the lips. 


Fig. 6.—Lips of mouth breather. 


pressure on the maxillary incisors, in all 
probability the occlusion will relapse to 
the former condition and the case will be 
a failure. 

Figure 11 shows the occlusion of the 
case presented in Figures 9 and 10 after 
orthodontic treatment has com- 
pleted. It is now possible for the patient 
to close his lips without an extreme ef- 
fort. (Fig. 12.) 


1048 THE JOURNAL OF THE AMERICAN DENTAL ASSOCIATION 


The lips are closed in a comfortable 
position, and general improvement is 
shown. The mentolabial sulcus has im- 
proved in contour and the action of the 
mentalis muscle no longer causes dimp- 
ling of the chin. The general character- 
istics of the lips, such as size and shape 
and slight pouting, are still present. The 
prognosis of this case should be favor- 


able. 


Fig. 7.—Occlusion of case shown in Figure 
6; protrusion of maxillary incisors. 


Fig. 8.—Early stages of serious malocclusion 
of lip biter in which influence of mentalis 
muscle is just beginning to be a factor. 


Figure 13 shows a case in which training 
of the mentalis muscle will be necessary. 
Before treatment of this case was com- 
pleted, it became necessary to discontinue 
treatment. Figure 14 shows the condition 
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of the lips at this point. The influence of 
the overdeveloped mentalis muscle is still 
present, and the case will probably re- 
turn to the original condition. 

A description of the mentalis muscle is 
necessary to appreciate its action. Be- 
cause the function of the mentalis muscle 
is subject to much.variation, the real ac- 
tion of the muscle has been obscured to a 
certain extent. Lightoller, in 1925, de- 


Fig. 9.—Protrusion of maxillary incisors in 
Class II (Angle) malocclusion. 


! 


Fig. 10.—Case shown in Figure 9. Over- 
activity of the mentalis muscle causes pouting 
of the lips when closed. There is dimpling of 
the chin. 


scribed this muscle and its action in de- 
tail. It is his description that is generally 
followed in this paper. 

The mentalis muscle (Fig. 15) arises 
from near the jugum of the mandibular 
central incisor and is inserted in the skin 
of the chin. (Fig. 16.) 

In some cases, fibers from the muscle 


on each side (right and left) form loops 
in the center between the muscles. 
(Fig. 17.) These loops inclose a large 
pad of firm fibrous tissue below and some- 
times a smaller pad of fat above this and 
in direct contact with it. The fibrous 
tissue pad is separated from the mandible 
by a small bursa, which permits the pad 
to slide over the underlying bone. When 


Fig. 11.~Occlusion ‘of case shown in Fig- 
ures 9 and 10; after orthodontic treatment. 


Fig. 12.—Casé shown in Figures 9-11; after 
orthodontic ‘treatment. The lips are held to-_ 
gether without effort. . 


‘this condition exists, the chin is smooth 


and rounded. 

In people with a dimpled or cleft chin, 
the mentalis muscle is as described by 
Cunningham. There are few or no 
median loops and all fibers of each side 
are inserted in the skin of the chin on 
the same side. The dimple or cleft of the 
chin is due to the skin’s being bound to 
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and drawn inward by the fibrous tissue 
pad lying betwen the two muscles. In 
the first instance, a complete muscular 
cylinder exists, and, in the second in- 
stance, an incomplete muscular cylinder 
completed by the skin. The action of the 
muscle is the same in the two instances. 

The two muscles, working together, 
form a machine similar to a double- 
action pump, except that the walls of the 
cylinder move and act as a guide for the 
piston, as well as furnishing the force 


Fig. 13.—Lips in case needing training of 
mentalis muscle. 


Fig. 14.—Case shown in Figure 13. The 
influence of the mentalis muscle, which is still 
present after treatment, will cause a relapse. 


which moves the piston. The fibrous pad 
is the piston, the mobile and compres- 
sible fluid is the fatty pad and the cyl- 
inder head is formed and closed by the 
interlacing fibers of the orbicularis oris 
muscle, the quadratus labii inferioris 
muscle, and, occasionally, the upper 
fibers of the mentalis. When the muscu- 
lar cylinder tries to expel its fluid con- 


tents, the pressure moves the cylinder 
head (the muscle of the lower lip) up- 
ward. If the upper lip is held away or is 
weak and flaccid, the action of the men- 
talis muscle pushes the lower lip upward. 
If the upper lip is equal in strength, the 
lips will be firmly pressed together. If the 


Fig. 15.—Location of mentalis muscle. 
(Lightoller. ) 


\MENTALIS 


Fig. 16.—Insertion of mentalis muscle fibers 
in skin of chin. (Sobotta.) 


orbicularis oris inferioris muscle is weak 
and the quadratus labii inferioris muscle 
strong, the lower lip will be pushed for- 
ward as well as upward. These move- 
ments are quite peculiar to the lower lip 
and are not possessed by the upper lip. 
The action of the mentalis muscle is 
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different from that of any other skeletal 
tissue. Its activity is enhanced by raising 
of the skin of the chin at the same 
time, and its action causes small pits or 
depressions in the skin of the chin. (Fig. 
10.) This muscular activity produces the 
upstroke of the engine and is the particu- 
lar activity which, if excessive, causes 
what is called overdevelopment of the 
mentalis muscle, giving the orthodontist 
much trouble. 

The opposite action, or downstroke, of 
the mentalis muscle is the action which 
should be developed in the treatment of 
malocclusion. This downstroke takes 
place when the activity of the cylinder 
heau, formed by the orbicularis oris in- 
ferioris and the quadratus labii inferioris 


Fig. 17.—Mentalis muscle. (Sobotta. ) 


muscles, becomes strong and forces the 
fatty pad and fibrous tissue pad down; 
which, in turn, pushes the whole cylinder 
wall or the mentalis downward. By the 
action of the quadratus labii inferioris, 
the cylinder is flattened against the man- 
dible and assumes a flattened ovoid shape 
rather than a rounded cylindrical. This 
action is exemplified in the enunciation 
of certain consonants, such as the letter p. 

The diagnosis of overdevelopment or 
overfunction of the mentalis muscle is 
comparatively simple. Observation of the 
chin during the closure of the lips in 
cases of overfunction reveals a dimpling 
and flattening resulting from activity of 
the fibers of the mentalis muscle which 
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are inserted in the skin of the chin. The 
closure of the lips is accomplished almost 
entirely by the upward movement of the 
lower lip and very little downward move- 
ment of the upper lip. 

The myofunctional therapy for train- 
ing the mentalis muscle to function 
properly includes the development of the 
orbicularis oris and the associated muscles. 
The lips must be trained to function nor- 
mally so that when the lips are closed, 
the upper lip will do its share of the work. 
The orbicularis oris superioris muscle 
must firmly resist the upward movement 
of the mentalis by meeting the lower lip 
at the proper level. Owing to the fact 
that, in most of these cases, the mal- 
occlusion is characterized by a protrusion 
of the maxillary incisors, the time that 
myofunctional therapy is instituted is im- 
portant. The exercises should be started 
as soon as the protrusion has been re- 
duced to the extent that it is possible for 
the patient to close the lips without an 
extreme effort. It must also be remem- 
bered that there are usually other factors 
in overdevelopment of the mentalis 
muscle which must have special attention. 
These factors are habits, such as lip- 
biting, abnormal function of the tongue 
in swallowing and mouth-breathing. All 
of these factors are so closely associated 
with the function of the mentalis that if 
any one is overlooked, the treatment of 
the mentalis muscle may fail. 

There are three exercises recommended 
for the training of these muscles: (1) an 
exercise to develop the upper lip; (2) 
enunciation of the letter p, and (3) 
whistling. 


EXERCISE TO DEVELOP THE UPPER LIP 


The exercise to develop the upper lip, 
sometimes referred to as an exercise to 
lengthen the upper lip, was devised by 
Loyd S. Lourie. The procedure is as fol- 
lows: 1. Grasp the chin firmly between 
the thumb and index finger with the lips 
relaxed. 2. Hold the lower lip down. . 
3. Close the lips. 4. Relax and repeat. 
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5. Repeat from ten to fifty times. before 
meals. When the lower lip is held down 
as the lips are closed, the upper lip must 
come down to meet the lower lip. The 
exercise is advised before meals because 
this sets a definite time for the exercise, 
which may encourage the patient to co- 
operate. 


THE EXERCISE OF ENUNCIATING THE 
LETTER P 


Lightoller has pointed out the simi- 
larity of the sequence of muscle activity 
in enunciating the consonantal sounds b 
or p. The sound b may be considered as 
vocalized and the letter p as a non- 
vocalized. The muscular activity is more 
powerful and vigorous in enunciating the 
sound p. This sound may also be con- 
sidered as a breath explosive labial. 

The lips are in a rest position before 
the sound is started. Then, to begin the 
muscular activity, the orbicularis oris be- 
comes active. Its origin at this moment 
is established by several muscles, which 
meet the orbicularis oris at a point just 
beyond the corners of the mouth. These 
muscles are the zygomaticus, the triangu- 
laris, the risorius and the buccinator to a 
certain extent. The platysma has a slight 
influence. The fixation of this point by 
this group of muscles causes the lips to be 
pressed tightly against the teeth all of the 
time without any pursing of the lips. The 
pressure of the lower lip is aided by the 
up thrust of the mentalis muscle. The 
downward thrust of the mentalis muscle 
coincides with opening of the lips to re; 
lease the air pressure. The lips are held 
tightly together as air pressure accumu- 
lates behind them. Then the muscles 
which pull the lower lip down become 
active and weaken the closure of the lips, 
and - the. air pressure finally -breaks 
through. - All the muscles then quickly 
relax, and the completed sound is the 
vowel. ‘It is important to note that while 
this is. taking place, -the-nasalis muscle 
becomes increasingly. active in proportion 
to the activity of the orbicularis oris, It 
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is suddenly released when the air bursts 
through the lips, and the sudden spring- 
ing open of the external nares at this 
moment is very striking. 

Since the orbicularis oris and its asso- 
ciated muscles must be developed along 
with the training of the mentalis muscle, 
it would seem that: an exercise involving 
the enunciation of the letter p would be 
of great value to the orthodontist. To 
develop normal function of the lips, 
mechanical exercise for one muscle will 
not suffice. To develop normal func- 
tion, the lips should be given exercises 
which force the muscles to act normally. 
Muscles develop according to the amount 
of work they are given to do. Lack of 
work means weakened muscles, and com- 
plete lack of work means atrophy of 
muscles, while continued work means 
continued development. 

The procedure of the exercise of enun- 
ciating the sound p is as follows: 1. The 
sound should be made forcibly. 2. It 
should be made before a mirror. 3. The 
patient should be instructed as to how to 
make the sound. 4. Whether the mentalis 
shows excessive muscular activity at the 
beginning of the sound must be noted. 5. 
Two exercise periods-of five or ten min- 
utes each must be.observed daily. 6. The 
patient may be instructed to exercise at 
any other convenient time if the mirror is 
not available. To make the exercise more 
interesting to the patient, some variation 
may: -be advisable. The letter p may be 
combined with the different vowels, as 
one -variation. Since the muscular activ- 
jty. in making the sound b is similar, but 
slightly less forceful, the following jingle 
may be given: 


Betty Botta bought some butter, 
But she said, “This butter’s bitter. 
If I put it in my batter, 

It will make my batter bitter.” 
But a bit of better butter 

Would but make my batter better. 
So she bought a bit of butter 
Better than the bitter butter 

Made her bitter batter better. 
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So ’twas well that Betty Botta 
Bought a bit of better butter. 
or: 
Peter Piper picked a peck of pickled pep- 
pers. 
A peck of pickled peppers Peter Piper 
picked. 
If Peter Piper picked a peck of pickled 
peppers 
Where are the pickled peppers Peter Piper 
picked? 
These two exercises must be said slowly 
with each b or p spoken forcibly. 
Cornet instruction should not be over- 
looked, since the muscular activity in- 
volved in playing a cornet or any similar 
instrument is very valuable in training 
and developing this. group of muscles. 


WHISTLING 


Whistling is nothing more than a con- 
tinuous non-vocalized consonantal sound. 
It is a “high explosive” consonant. This 
exercise is an exceptionally fine exercise 
for the orbicularis oris and the associated 
muscles, and for the mentalis as well. The 
down stroke of the mentalis muscle seems 
to be exceptionally prominent in this 
muscular activity. The muscular activity 
is much more vigorous and powerful than 
that used in making the sound p. 

It will usually be necessary to teach 
the patient to whistle, for most persons 
with extreme protrusion are unable to 
whistle. It is important that the patient 
purse the lips and that he be carefully 
instructed and supervised while learning 
to whistle so that the muscular activity 
may be used to the greatest advantage. 

As has been said, in many cases train- 
ing of the mentalis is necessary because 
of mouth breathing or an open mouth 
habit, and it is characteristic of these 
cases that the alae of the nose are much 
underdeveloped because of lack of func- 
tion. It is. important to note that in 
whistling, the nasalis muscle is very ac- 
tive, and this activity is directly propor- 
tional to the activity of the orbicularis 
oris muscle. Therefore, the patient 


should be encouraged to whistle the scale 
and to practice to increase the range of 
high notes. The higher the note, the 
greater the muscular activity. The in- 
creased muscular activity of the muscles 
controlling the alae of the nose may be 
detected by placing the finger and thumb 
on the alae as the scale is whistled. 

One other observation that must be 
made of the whistling exercise is that, in 
whistling, the pterygoids are also exer- 
cised because, in. order to whistle, it is 
necessary to move the mandible forward. 

The value of whistling lies in the fact 
that it exercises many of the muscles 
involved in the myofunctional therapy 
indicated in the treatment of Class II 
malocclusion, and that it is especially 
valuable, when done correctly, in the 
training of the overdeveloped mentalis 
muscle. Also, cooperation of the patient 
is much easier to obtain because the ex- 
ercise is much more interesting than the 
average muscle exercise. 

These exercises have been suggested in 
the belief that the best exercise for any 
group of muscles is the normal work of 
that particular group and that all muscle 
tissue continues to develop when given 
normal work. 


CONCLUSIONS 


1. It is difficult to overcome overfunc- 
tion of the mentalis muscle. 

2. Overfunction of the mentalis mus- 
cle is most frequently associated with 
those cases of malocclusion showing pro- 
trusion of the maxillary incisors. 

3. Overfunction of the mentalis is 
often associated with lack of develop- 
ment of the orbicularis oris and associated 
muscles. 

4. If malfunction of these muscles has 
not been overcome, when the retaining 
appliances are removed a relapse to the 
former occlusion is likely to occur. 

5. Overfunction of the mentalis muscle 
is shown by dimpling and flattening of 
the chin when the lips are’ closed. 

6. Myofunctional therapy .is indicated 
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when the maxillary incisors have been 
moved lingually so that the lips may be 
closed with less effort. 

7. Exercises which give the muscles 
normal work are preferable in myofunc- 
tional therapy. 

8. The exercises recommended for the 
training of the mentalis muscle and the 
development of the associated muscles 
important to the normal function of the 
mentalis muscle are: (a) an exercise to 
develop the upper lip; (b) enunciation 
of the letter p, and (c) whistling. 

g. Whistling is an exceptionally valu- 


able exercise for the orbicularis oris, the 
mentalis, the pterygoids and the nasalis 
muscles. 
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“THERAPEUTIC ODONTOTOMY” AND “PRE- 
VENTIVE DENTISTRY” 


By Henry Kuew,* D.D.S., and Carrot E. Patmer,t M.D., Washington, D. C. 


WO main procedures now used in 
clinical dental practice for the con- 
trol of caries are (1) prophylactic 
odontotomy and (2) the placement of 
fillings in areas of teeth from which ca- 
rious débris has been removed. The first 
of these methods involves the removal of 
the caries-susceptible but caries-free area 
from the mouth before an attack by ca- 
ries can take place. In the application of 
this technic, the tooth areas liable to de- 
cay are surgically removed and then re- 
placed by materials impervious to disin- 
tegration. According to the usual practice, 
this method is restricted, in the main, to 
the occlusal surfaces of the molar teeth. 
In a somewhat parallel manner, the sec- 
ond procedure (the treatment of an area 
with existing caries) includes the amputa- 
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tion of the lesion, extension of the opera- 
tion to self-cleansing areas of the affected 
tooth (the well-known concept of “exten- 
sion for prevention” of Black) and the 
restoration of the original tooth form by 
the highly developed technical procedures 
of operative dentistry. It is apparent 
that both these methods are predicated 
on the surgical removal of either the 
caries-susceptible or the actual carious 
area from the environment in which risk 
of attack by caries exists and replace- 
ment by non-reactive filling materials. 

It is clear that these procedures are of 
the greatest significance in the mainte- 
nance of optimal dental health. It is de- 
sirable to recognize, however, that both 
represent attempts to control a disease the 
cause of which is obscure. Thus, were a 
complete knowledge of the etiology of ca- 
ries available, true prevention of carious 
lesions would in all likelihood be assured 
without amputation of tooth substance. 
From this point of view, therefore, the 
application of the clinical control methods 
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discussed above constitutes, rather than 
prevention per se, circumvention of caries 
in the first instance, and therapeusis of 
caries in the second ; each of these objec- 
tives being achieved by essentially the 
same technic (surgical removal and 
filling). Thus, the amputation of an area 
of a tooth and its restoration by fillings, 
before a caries attack takes place, has the 
meaning implied by Hyatt? in his term 
“prophylactic odontotomy.”* In a paral- 
lel manner, the eradication of an area of 
existing caries and the restoration of the 
original form of the tooth by filling be- 
comes “therapeutic odontotomy,” an ex- 
pression which may be viewed as designat- 
ing those clinical procedures which are 
concerned with the treatment of caries 
through the process of cutting out the 
carious area and replacing the lost tooth 
substance with filling materials. (Al- 
though it is recognized that other and 
more complete designations might be de- 
veloped to carry the meaning intended— 
for example, neither term, prophylactic 
or therapeutic odontotomy, conveys the 
fact that fillings form an integral part 
of the technics—the parallelism between 
the two procedures would appear to jus- 
tify a consideration of the term “thera- 
peutic odontotomy.”’) 

In many respects, prophylactic odon- 
totomy approaches a preventive measure. 
Thus, in the application of this technic, 
caries has been found to be effectively 
prevented in the area treated. Preventive 
objectives are achieved also by therapeu- 
tic odontotomy, since fillings, if properly 
placed, generally terminate the carious 
process in the affected surfaces and pre- 
vent the extension of the lesions to other 
adjoining tooth areas or into the vital 
pulp. It is clear that both of these clinical 
methods possess some prophylactic attri- 
butes, yet, in a strict sense, they do not 
appear to constitute measures which pre- 
vent the initiation of caries. 

It is generally recognized that the prob- 
lem of preventing the initiation of caries 
will largely be solved when the etiology 
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of this disease becomes known. By this 
rather strict definition, the prevention of 
the initiation of caries remains, at the 
present time, largely an unsolved prob- 
lem in spite of the existence of a con- 
siderable number of theories account- 
ing for the inception of attack by this 
unique disease and in spite of procedures 
variously advocated for its prevention. 
Thus, the population likely to experience 
caries (and these include go per cent of 
the children of grade and high school 
age) are confronted with the fact that no 
undisputed method is available which 
can be depended on to prevent the initia- 
tion of carious lesions in the susceptible 
areas of the teeth. 

On the basis of the considerations here 
discussed, preventive dentistry represents, 
at the present time, perhaps more an ob- 
jective than an accomplished fact. The 
clarification of terms here attempted 
would appear to render this essential dif- 
ferentiation more apparent. The use of 
the terms “prophylactic odontotomy” and 
“therapeutic odontotomy” to designate, 
respectively, the avoidance of caries at- 
tack and the arrest of existing caries by 
a removing and filling mechanism leaves 
available, and free from ambiguity, the 
expression “preventive dentistry” for des- 
ignating those procedures which research 
may be expected to develop for the pur- 
pose of preventing, precisely, the initiation 
of caries. Methods which may be devel- 
oped for the prevention of other specific 
dental diseases obviously would be in- 
cluded also within the meaning of pre- 
ventive dentistry. 
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RED MARROW IN THE JAWS 


By Lester R. Cann, D.D.S., New York, N. Y. 


ITTLE attention has been paid to the 
. presence of red marrow in the jaws 
or to its significance. Aside from the 
two communications by Box, there has 
been no contribution in English, nor in 
any other language as far as I can find, 
devoted entirely to this important sub- 
ject. 

There are two normal types of bone 
marrow, the red, or hematopoietic, mar- 
row; and the yellow, or fatty, marrow, 
which has no blood-forming function. 
At birth, and in early childhood, red 
marrow prevails, but, as age advances, 
yellow marrow displaces red until, in the 
normal adult, red marrow is found only 
in the ends of the shafts of the long 
bones, such as the femur and humerus, 
in the ribs, sternum, bodies of the 
vertebrae and cranial diploe. Although 
' fatty marrow has no blood cell-forming 
function, there are always present a num- 
ber of hematopoietic cells that can 
rapidly proliferate under stimulation and 
transform the yellow into red marrow. 

The jaws, in most instances, contain 
yellow marrow. (Fig. 1.) 

Box observed that in 100 blocks of 
human jaw tissue, yellow marrow was 
seen in seventy-five, while red was found 
in twenty. He was.convinced that “even 
in early adult life, the bone marrow in 
the average normal case is of the fatty 
or yellow variety.” 

‘In’ routine examination of material 
sent to the laboratory of oral pathology 
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at the Columbia University Dental 
School, I have rarely found red marrow. 
It is found mostly in the maxillary and 
mandibular molar and bicuspid regions. 

The red blood cells, granulocytes and 
platelets are formed in the red marrow. 
The forerunner of these cells is a reticu- 
lar cell, to which are attached fibers that 
can be stained with silver. These cells, 
together with their interlacing fibers, are 
part of the reticulo-endothelial system 
and form the stroma of the marrow. 
From the reticular cells, there develops 
the hemocytoblast, which, in a proper 
environment, may form in the marrow, 
granulocytes, erythrocytes or megakary- 
ocytes. The reticulo-endothelial system 
is intimately connected with the defense 
mechanism of the body. 

The function of the red blood cell, by 
virtue of its hemoglobin content, is to 
carry oxygen from the lungs to the tis- 
sues. If disease has rendered the lungs 
incapable of utilizing the normal oxygen 
in the air, or if the atmosphere is rare- 
fied, there occurs a lowered oxygen ten- 
sion in the blood, which results in a 
functional demand for more red cells. 
This, in turn, will cause a hyperplasia of 
the red marrow. 

An increase in the number of erythro- 
cytes, with possible red marrow hyper- 
plasia, may be found in those living in 
high altitudes where the air is rarefied, 
and in those in whom the lung tissue has 
become so diseased and altered that the 
normal amount of atmospheric oxygen 
cannot be fully utilized. This condition 
may occasionally be seen in emphysema, 
lung tumor and pulmonary tuberculosis. 

It may also be found in congenital 
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Fig. 1.—Yellow or fatty marrow. This is the type most commonly found in the jaws. A 
few hematopoietic cells are always present, and these, under proper stimulation, can proliferate; 
which transforms this kind of marrow into the red variety. 


Fig. 2.—Red marrow in maxillary molar area. There is resorption of the trabeculae and one 
can note the erosion of the trabecular surface. This is to be compared with the surfaces of the 
bone in contact with the yellow marrow, seen in the previous picture. A, megakaryocytes. B, 
hematopoietic cells. C, trabecula. 
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heart disease, and in Ayerza’s disease 
when the flow of blood to and through 
the lung is diminished and proper oxy- 
genation of the blood is prevented. 

Chronic poisoning by carbon monox- 
ide and other chemicals may bring about 
similar marrow and hematologic changes, 
as will slight repeated hemorrhage. 
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nuclear leukocyte, is defense against mi- 
crobic invasion. 

An increase in the number of granu- 
locytes, with red marrow hyperplasia, 
may be found in severe infections. Those 
infections that have a leukoblastic re- 
sponse will undoubtedly stimulate the ac- 
tivity of the reticulo-endothelial system. 


ye 


Fig. 3.—Red marrow in the mandibular molar region. There is a paucity of trabeculae. In 
this specimen, there are a large number of eosinophilic hematopoietic cells, but no megakaryo- 


cytes. A, hematopoietic cells. 


Fig. 4.—Higher magnification of Figure 3, 
showing eosinophilic cells. 

In pernicious anemia, the red marrow 
becomes hyperplastic owing to a rever- 
sion of the marrow to formation of a 
primitive type of red cell. 

The function of the granulocytes, the 
principal cell being the polymorpho- 


Fig. 5.—Roentgenogram of mandibular 
molar area of woman suffering from pul- 
monary tuberculosis. There is a paucity of 
trabeculae and a large amount of soft tissue, 
which is red marrow. 


This may also account for the marrow 
hyperplasia. 
Myelogenous, monocytic and lym- 
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phatic leukemia will likewise cause an 
increase in the amount of hematopoietic 
marrow. 

It has been noted that where there is 
an increase in the amount of red mar- 
row, rarefaction of the surrounding bone 
takes place. This is a compensatory reac- 
tion on the part of the bone, to make 
room for the increased number of cells. 

What is the connection between the 
presence of the red marrow in the jaws 
and the foregoing? We have seen that 
red marrow occurs very rarely in the jaws 
of the normal adult. When it is found, 
it is vestigial. 

Red marrow in the jaws (Figs. 2 and 
3) is, in most instances, a response either 
to a local infection or to some general 


Fig. 6.—Cellular marrow in jaw of tubercu- 
lous person. Undoubtedly, a section of the 
area shown in Figure 4 would disclose the 
same histologic picture. (From Orban.) 


disturbance that is stimulating hemato- 
poietic depots in other parts of the body. 
What the stimulating factor is can be 
found only on investigation. 

A number of years ago, I noted that in 
some tuberculous patients, there were 
characteristically large intertrabecular 
spaces (Fig. 5), especially in the man- 
dibular molar regions. At that time, I 
did not know what had filled these 
spaces. Very little if any attention was 
ever paid to these observations and I 
have never seen any reference to this 
subject, except once, when Orban, in a 
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paper on traumatic occlusion, described 
a specimen that he had sectioned. He 
said : 

The bone trabeculae of the jaw between 
the bicuspid and the molar are few and 
thin. The marrow is rich in cells (Fig. 6). 
It is not the typical fatty marrow, but it 
contains many cells of the blood building 
marrow. The marasmic condition of the 
tuberculous individual may account for this 
finding, and also for the atrophic condition 
of the bone. 

We have since learned that these inter- 


Fig. 7.—Roentgenogram of area from which 
section shown in Figure 2 was made. It is 
difficult to distinguish this picture from one 
of periapical osteitis, yet, as a matter of fact, 
there was little inflammatory tissue present. It 
would appear that development of this cellu- 
lar marrow was a response to the infection 
about the teeth. 


Fig. 8.—Roentgenogram of area in which 
section shown in Figure 3 was made. This 
rarefied zone (arrow) may be mistaken for 
an area of infection. The general history of 
this patient was unknown. 


trabecular spaces are filled with red mar- 
row, and we have observed that erythro- 
blastic stimulation resulting in red mar- 
row hyperplasia may take place in 
pulmonary tuberculosis. It does not al- 
ways occur, for there may be enough 
healthy lung tissue to normally oxygenate 
the blood. However, the presence of these 
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spaces should prompt one to investigate 
further. 

Likewise, other systemic conditions 
that can initiate either an erythroblastic 
or leukoblastic reaction may produce 
similar pictures in the jaw. 

Local infection may stimulate the re- 
gional reticulo-endothelial structures in 
the marrow, with a circumscribed hema- 
topoietic cellular response. 

It is of great importance to.be able to 
recognize these foci of red marrow. Box 
has been the only one who has called at- 
tention to the possible misinterpretation 
of the roentgenographic picture. When 
we realize that an increase in the red 
marrow causes rarefaction of the bone, 
we can readily see that a confusing 
radiolucent area might result (Figs. 7 


and 8), which could be mistaken for an 
area of infection and might be needlessly 
operated upon. 
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SIX DIFFERENT KINDS OF OVERBITES 


By SHerwoop R. Streapmav, B.S., D.D.S., M.S., St. Paul, Minn. 


N overbite is here considered to be 
any arrangement of the teeth in 
which the upper central and lat- 

eral incisors overlap the lower incisors, 
whether or not an overjet is present. In 
Figure 1, cases A and B both show over- 
bite. B also shows an overjet. In A, 
there is no overjet. 

Only cases of permanent dentition be- 
fore the eruption of the third molars will 
be considered, leaving adult and mixed 
dentitions until later. 

Photographs are not used, since growth 
and development during correction tend 
to obliterate the changes in the face due 
to changes in the overbite. 

The curve of Spee referred to will be 
the plane joining the tips of the buccal 


Read before the Section or Orthodontia at 
the Eighty-First Annual Session of the Amer- 
ican Dental Association, Milwaukee, Wis., 
July 19, 1939. 
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cusps of the first molars (and second 
molars, if fully erupted), the bicuspids, 
cuspid tip and incisal edges of the lateral 
and central incisors. The distobuccal 
cusp of the upper first molar is disre- 
garded since it may normally extend be- 
low this plane. The articular surface of 
the condyle, to which Count Spee also 
referred, I shall omit entirely, and the 
curve of Spee will mean only the plane 
joining the tips of the cusps and incisal 
edges. Thus, any dentition or pair of 
models presents four curves of Spee: 
upper right and left and lower right and 
left. 

Much is said these days about over- 
bites and their treatment in orthodontic 
cases. There is no little argument as to 
the advisability of bite-plates, bite-planes, 
cement blocks on posterior teeth and 
similar means of propping open the bite 
so that the incisors overlap to the satis- 
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faction of the orthodontist, who there- 
upon attempts to find some means for 
holding the teeth and jaws in_ this 
strained position. 

Let us state now that those using the 
edgewise arch with bicuspids banded find 
the difficulties ~presented by abnormal 
overbites automatically met in their 
treatment with the placing of advisable 


1061 


cases, serious attention should be given 
to the curve of Spee so that well-treated 
cases will be maintained in the well- 
treated state. 

As has been intimated, the solution of 
an overbite case lies in diagnosis of the 
overbite, which means curves of Spee, 
both upper and lower. For example, 
Figure 2 shows two models having exces- 


Fig. 2.—Excessive overbite. 


curves of Spee in their upper and lower 
ideal arches after bracket control has 
been established. Thus, there is little for 
them to consider from the standpoint of 
treatment, but, in the diagnosis of their 


sive overbites of about the same degree. 
“Since the overbites are the same, it 
should be possible to correct them in the 
same manner” is a common, though fal- 
lacious, way of reasoning. Therefore, let 


A B ; 
Fig. 1.—A, overbite, no overjet. B, overbite and overjet. 
| 
A B 
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B 
Fig. 3.—Left sides of cases shown in Figure 2. 


A B 
Fig. 4.—Right sides of cases shown in Figure 2. 


us analyze these cases,from the standpoint nosis. Figure 3, showing the left sides, 
of the curve of Spee in order to establish presents advisable upper and _ lower 
a logical basis for reasoning and diag- curves of Spee. The two cases are alike 
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except for the upper central incisors of 
the model on the right (B), which over- 
hang. It is difficult to place the upper 
central incisors in a definite position with 
regard to the curve of Spee, since the 
elongation seems extremely variable in 
different cases, although the curves of 
Spee may seem identical and advisable. 
There probably is some direct correlation 
with the height of cusps and tooth form. 

Considering the curves of Spee on the 
right sides of these models in Figure 4, 
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Correction based on this curve of Spee 
diagnosis would consist in restoring an 
advisable curve of Spee to the lower 
right side of A and upper right side of 
B. When this was accomplished, the 
overbites were restored in an advisable 
degree. The right side of A had to be 
changed from a developing Class II to 
a full Class I in order to correct the ar- 
ticulation; and, in B, the upper central 
incisors were depressed 1 mm. and room 
was made for the lower right second bi- 


A 


we discover the first difference between 
them: “A” has an excessive lower curve 
of Spee, while “B” seems acceptable. In 
the upper, “A” is slightly irregular, but 
still advisable, while “B” has a reverse 
upper curve of Spee. Thus, the diag- 
nosis of the overbites of A and B, as de- 
termined by these four respective curves 
of Spee, shows them to be very different 
even though the degree of overbite is the 
same. The left sides are alike and nor- 
mal; the right sides just the opposite ; 
yet their overbites look identical. 


B 
Fig. 5.—Left side of Figure 2 A, before and after correction. 


cuspid without changing the advisable 
curve of Spee originally present. 

Figure 5 shows the left sides of A be- 
fore treatment and their advisable curves 
of Spee unchanged after treatment. 
Figure 6 shows the right sides of A be- 
fore and after correction with the upper 
unchanged and the lower curve of Spee 
changed from an excessive one to a more 
advisable flattened one. Figure 7 shows 
how the flattening of the lower left 
curve of Spee has changed this excessive 
overbite to a more advisable one. 
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Similarly with 2 B: Figure 8 shows 
the left sides unchanged by treatment 
except for the depression of the upper 
left central incisor by 1 mm. Figure 9 
shows the right side with the lower curve 
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of Spee and the right upper central in- 
cisor also has been depressed 1 mm. 
Figure 10 shows how this changing of 
the upper right curve of Spee reduced 
the overbite an advisable degree, with the 


A 


Fig. 6.—Right side of Figure 2 A, before and after correction. 


A 


B 


Fig. 7.—Front view of Figure 2 A, before and after correction. 


of Spee unchanged and the lower right 
second bicuspid in place, while the upper 
curve of Spee has been changed from a 
reverse curve to a more advisable curve 


upper lateral incisors as a guide because 
the upper central incisors were depressed 
I mm. during treatment and so do not 
serve as an accurate guide of the change 
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in overbite shown unless this depression 
is taken into consideration. 

Thus, the overbites of A and B were 
cared for by correcting one curve of Spee 
in each case (plus, of course, correction 
of alinement and Class I relationship). 
The use of bite-plates, bite-planes, cement 
blocks and the like are contraindicated 
unless an identical change could be pro- 
duced only in each of these two faulty 
curves of Spee, and just where needed, 
without alteration of any of the other 
curves of Spee. 

This raises the question as to just how 
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be eliminated because reverse lower 
curves of Spee are a rarity. 

I a, 2 b, 3 c, and 4d will all give 
advisable overbites, but only 1 a presents 
an advisable curve of Spee. 2 b and 3c 
and 4 d should be corrected to advisable 
curves of Spee even though their over- 
bites seem acceptable, because function 
will probably be abnormal otherwise, un- 
less tooth form is unusual. 

Excessive overbite results from curves 
of Spee such as those in 1 c, d, 2 a, c,d 
and 3 d; while open bites result from 1 b, 
3 a and b, and 4 a4, b, c. 


many different kinds of curves of Spee 
there are and what their combination is. 

Generally speaking, a curve of Spee 
can be of four types: (1) advisable; 
(2) excessive ; (3) flat and (4) reversed. 

On the chart, Figure 11, there are al- 
together sixteen different varieties of 
curves of Spee. The infinite number of 
intermediate possibilities are not shown. 
For common consideration, column 4 can 


B 
Fig. 8.—Left side of Figure 2 B, before and after correction. 


So much for the different types of 
curves of Spee and overbites. 

Class II and Class III relationships 
may change the overbite presented by a 
set of curves of Spee by tipping the curve 
up or down with relation to the plane of 
occlusion. Suffice it to know this may 
occur and to be on guard for the varia- 
tions when presented. Correction of the 
curve of Spee, however, will correct the 
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overbite only if the Class II or Class III 
relationship is reduced to Class I, and 
alinement is perfect. Correction of the 
curves of Spee gives an advisable over- 
bite, just as correction of a Class II to a 
Class I eliminates overjet. 
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bite. Vertical elastics have corrected this, 

and no retention is needed so long as 
the tongue habit remains broken. 
TREATMENT AND MECHANICS 

In Figure 6, the lower curve of Spee 


B 


Fig. 9.—Right side of Figure 2 B, before and after correction. 


A 


B 


Figure 10.—Front view of Figure 2 B, before and after correction. 


A tongue habit or lack of vertical 
growth in some area, such as the pre- 
maxilla, may tip an advisable upper 
curve of Spee so as to result in an open 


had to be changed. It is evident that the 
curve of Spee has been flattened. The 
clearest way to describe what has oc- 
curred is to say that the two bicuspid 
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teeth have been elevated. Eruption can- 
not be counted upon to accomplish this 
even though it does sometimes do so 
where there is plenty of room for both 
bicuspids between molar and cuspid. In 
this particular case, there is the same dis- 
tance from molar to cuspid on both 
sides before and after treatment ; yet this 
side has an excessive curve of Spee, while 
the other does not. Thus, mechanical 
force must be employed to elevate these 
bicuspids, or depress molar, cuspid and 
incisors, or both, to place. In other 
words, it will be necessary to use the 
molar, cuspid and incisors (central and 


sume that probably elevation of the bi- 
cuspids is in fact what takes place. 

Similarly, in Figure 9, the upper bi- 
cuspid teeth had to be elevated to change 
the reverse upper curve of Spee to the 
desirable form. These cases were treated 
with the edgewise arch mechanism em- 
ploying ideal arches with all teeth banded 
from first molar through first molar. 
Any mechanism can accomplish this if 
properly handled, just as long as it is so 
arranged that it is braced on the molars, 
cuspids and anterior teeth to pull the bi- 
cuspids up or down into the desired curve 
of Spee. 
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Fig. 11.—Column 1, advisable lower curves of Spee; 2, excessive lower curves; 3, flat lower 
curves; 4, reverse lower curves. Row a, advisable upper curves; b, excessive upper curves; c, 


flat upper curves; d, reverse upper curves. 


lateral) as anchorage to pull the bicus- 
pids up to their correct height. Whether 
the molar, cuspid and incisors are de- 
pressed is of not much concern for the 
present. However, elevation is one of the 
easiest of tooth movements and depres- 
sion one of the most difficult, especially 
in molars and cuspids ; and so, until such 
time as there is definite proof from prop- 
erly controlled lateral cephalometric ap- 
praisal, one might be permitted to as- 


Figure 12 presents a different picture. 
Here, the lower anterior teeth seem elon- 
gated rather than the bicuspids un- 
erupted. What actually occurs during 
treatment remains to be seen from prop- 
erly controlled cephalometric appraisal. 
Suffice it to say that, in the treatment of 
this case, the lower incisors seemed to be 
not only tipped forward, but also moved 
bodily somewhat forward, as well as de- 
pressed, as shown. Also, there was some 
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elevation of the bicuspids, while the cus- 
pid seemed more or less stationary in the 
vertical plane of space. The result was a 
flattening of the curve of Spee together 
with alinement of the teeth. In the up- 
per jaw, the curve of Spee was but 
slightly changed ; which was mostly due 
to the great change in arch form re- 
quired. Second order bends with elastics 
reduced the Class II relationship to a 
Class I. Figure 13 shows the similar 
changes on the left side. 

The resulting overbite is nearly end- 
to-end in Figure 14. This lack of over- 


shapes. The advantage of the edgewise 
arch mechanism is that it accomplishes 
all of these movements simultaneously, 
when properly handled, except for the 
second order bends, which generally must 
wait upon alinement, but not always. 

To sum up treatment: It is evident 
that certain teeth must be elevated to the 
desired curve of Spee and that others may 
have to be depressed. We cannot wait 
for the natural force of eruption to ac- 
complish this elevation because we do not 
know when it will occur and perhaps it 
will not. Thus, there remains only one 


Fig. 12.—Condition before and after correction. 


bite is desirable in this type of case to 
allow the teeth to settle to their own 
overbite through function while being 
retained for rotation and arch form. 
Thus, treatment varies with each case, 
depending on which teeth must be de- 
pressed or elevated. The requirements 
seem to be correction of arch form, arch 
length and rotation; reduction of the 
case to a Class I relationship, and chang- 
ing of the curves of Spee to the desired 


thing for us to do, and that is to use cer- 
tain teeth as anchorage and pull the others 
either up or down to the desired curve 
of Spee. This means taking hold of the 
teeth individually; which involves the 
use of bands. Whether we use the edge- 
wise arch is immaterial. The important 
thing is to plan the forces in whatever 
appliance we may be using, so as to ele- 
vate or depress, wherever needed, to the 
desired curve of Spee. If the curve of 
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Spee is correct, the teeth are in aline- 
ment, and a Class I case is established, 
the overbite will be corrected and auto- 
matically. So much for treatment and 
mechanics. 

A and B, Figure 14, show models made 
before and after correction. The side 


MIXED DENTITIONS 


In mixed dentitions, overbites, as such, 
should be disregarded. If the lower in- 
cisors are so crowded or a Class II re- 
lation so bad that the lower incisors are 
injuring the palatal tissues and interfer- 
ing by soreness with eating and mastica- 


A 


B 


Fig. 13.—Condition before and after correction. 


A 
Fig. 14.—Front view of Figures 12 and 13, before and after correction. 


view before correction is shown in Figure 


1B. 


B 


tion, measures should be taken to correct 
the alinement and reduce the Class II 
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relationship to a Class I; which will 
automatically correct the overbite to such 
an extent that eating and mastication no 
longer will be interfered with. 

The presence of the deciduous molars 
and cuspids upsets any plans for correct- 
ing overbite in a mixed dentition. The 
permanent incisors and molars are larger 
than the deciduous teeth in all respects. 
The deciduous molars required only a 
small overbite of the deciduous incisors. 
When the permanent incisors, which are 
much larger than the deciduous, do come 
in, they must work beside deciduous mo- 
lars; which, of course, results in an ex- 
cessive overbite. The mixed dentition 
seems to be a transitional stage, and it 
therefore cannot be expected to have an 
overbite such as is presented by a full 
permanent or full deciduous dentition, in 
which all of the teeth are large or small, 
respectively. 

When the deciduous buccal segments 
are shed and the bicuspid and cuspid 
teeth do erupt, there also is some vertical 
growth of the alveolar process, definitely 
shown by the so-called “submerged” de- 
ciduous molars that are occasionally 
found. 

Overbite, as such, in a mixed dentition 
should therefore cause no concern; but 
this does not mean that poor alinement, 
lack of spacing and other manifestations 
of lack of growth and development or 
faulty eruption should not be corrected. 


ADULTS 


Excessive overbite in adults (people 
over 20 years of age, in whom growth 
and development, as we consider them, 
have ceased) is of two general classes. In 
the first, there is loss of the vertical di- 
mension due to wear or loss of teeth, or 
both. At one time, there was a desirable 
overbite in these cases. This class must 
have the curves of Spee restored by some 
means which is not orthodontic, and so 
they can be disregarded here. In the sec- 
ond class, there never has been a normal 
overbite, owing to faulty curves of Spee 
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and associated malocclusion. In_ these 
cases, overbite can be corrected if the 
curves of Spee can be corrected by ortho- 
dontic means. Of course, the abnormal 
wear on the cusps will make retention 
difficult. Also, there is no developmental 
growth during treatment. Furthermore, 
there is the slowness of response which 
increases with age ; yet the curves of Spee 
sometimes can be corrected for this class 
of adults. 

Then too, there is the combination of 
these two classes, which I shall merely 
mention, since this is simply a mixture 
of the conditions presented by the two 
classes of adults above described. 

It should be stated that the curve of 
Spee sometimes means the curved occlu- 
sal plane involving lingual as well as 
buccal cusps of posterior teeth; and 
much care is sometimes used to grind 
cusps to articulation in children. This 
seems unnecessary up to the period of 
adulthood, unless a dental anomaly is 
present; because growth, development 
and function should correct the articula- 
tion by producing proper axial inclina- 
tions in a well-treated case. After erup- 
tion of the third molars or the onset of 
adulthood, around 18 years, when further 
growth and development seldom occur, 
judicial grinding and other means of ob- 
taining desired articulation can be em- 
ployed; but with adults we should re- 
member that we are dealing with the 
dentition as a nearly static thing, and 
that future changes will be due mainly 
to function and wear. 


CONCLUSION 


Overbite is merely an indication of the 
presence of incorrect curves of Spee, 
and must be diagnosed from the stand- 
point of the curve of Spee. After the 
etiology of the abnormal curve of Spee 
has been decided, treatment and reten- 
tion are easy and successful, if the diag- 
nosis is correct, and if the patient is 
healthy and co-operative. 
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VERIFICATION OF 


RESULTS OF ROOT 


RESECTION BY PHOTOMICROGRAPHS 


By Osep H. Moen, D.D.S., M.S.D., Watertown, Wis. 


UR records show that, during the 
past fifteen years, we have resected 
the roots of approximately 250 
teeth. The object,“in all of these cases, 
has been to eliminate the infection in- 


cient for complete replacement of the 
lost bony structure. 

Then it was interesting to note in the 
roentgenograms what appeared to be the 
development of a peridental membrane. 


1 


2 3 


Fig. 1 (Nos. 243, 244).—Roentgenographic record of resected upper central and lateral in- 
cisors. 1, condition prior to root canal treatment. 2, condition immediately following root fill- 
ing and root resection. 3, condition prior to extraction, ten years after root resection. 


volving the apex and to leave the root 
end in a condition favorable to repair. 
A majority of these root resection cases 
were roentgenographed every six months 
for two years following resection and at 
less frequent intervals thereafter. It was 
interesting to note the rapidity with 
which new bone was laid down in the 
involved area. A six-month period in 
some teen-age patients was almost suffi- 


Read before the Section on Histology, 
Physiology, Pathology, Bacteriology and Chem- 
istry (Research) at the Eighty-First Annual 
Session of the American Dental Association, 
Milwaukee, Wis., July 20, 1939. 
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The line representing this membrane 
usually became of normal thickness and 
was not broken in any region. 

However, in observing these roent- 
genograms, there was always a question 
as to the exact tissue condition existing 
over the surface of the resected root end 
and the comparable results developing in 
various types of patients. 

Several reports have been made of 
root resection cases. It is the object of 
this paper to present the conditions in 
each case, including the physical condi- 
tion, and to compare the final results as 
shown in photomicrographs of the re- 
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Fig. 2 (No. 246).—Roentgenographic record of resected upper cuspid. 1, condition after 
root filling. 2, condition immediately after root resection. 3, condition prior to extraction, five 


years after root resection. 


Fig. 3 (Nos. 243, 244, 246).—Roentgeno- 
gram of resected upper central and lateral 
incisors and cuspid prior to extraction; central 
and lateral incisors in place ten years and cus- 
pid five years after resection. 


remove any bone at the apex of the 
tooth. The cases were all those of regu- 
lar office patients, and no effort was made 
to obtain more tissue than would nor- 
mally come with an extracted tooth. 
After the microscopic sections were made, 
there was. evidence, in most cases, of 
much more cementum on one-half of the 
resected root end than there was on the 
other half. This leads to the opinion 
that the leverage used in removing the 
tooth must have been responsible for sep- 
arating the membrane and cementum 
from the root end on one side, while al- 


— 


Fig. 4 (No. 245).—Roentgenographic record of resected upper lateral incisor. 1, condition 
prior to root canal treatment. 2, condition immediately following root filling and root resection. 
3, condition prior to extraction, five years after root resection. 


sected teeth after they have been retained 
in the mouth for a varying number of 
years following the operation. 

The teeth that were used in this study 
were all extracted in the ordinary man- 
ner, and it was impossible to attempt to 


lowing it to adhere on the other side. 

The six teeth used in this study were 
all removed for reasons other than those 
involving the resected root. Extensive 
caries or conditions necessitating denture 
wearing are the only reasons we have had 
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for the extraction of teeth on which root 
resection has been performed. After the 
extraction, each tooth was placed in a 
10 per cent formaldehyde solution, until 
six were accumulated. They were then 
decalcified and sectioned in the pathol- 
ogy laboratory of Northwestern Univer- 
sity Dental School under the supervision 
of E. H. Hatton. The many sections 
were studied in the pathology laboratory, 
and the conclusions, in each case, were 
based on careful study of all sections of 
each tooth. 


regeneration was marked and the tissue 
of the membrane over the cementum was 
normal. 

In Case 4 (No. 245), the patient, a 
farmer, aged 65, was rather a rugged 
type. Although he was older than most 
patients in whom root resection is per- 
formed, a large amount of cementum 
regeneration was evident. 

Case 5 (No. 143), that of a young man, 
aged 24, who had been asthmatic since he 
was a child and whose physical condition 
was below par, showed considerable ce- 


Fig. 5 (No. 143).—Roentgenographic record of resected upper central incisor. 1, condition 
prior to root canal treatment. 2, condition immediately following root filling and root resection. 
3, condition prior to extraction, four and one-half years after resection. 


Fig. 6 (No. 142).—Roentgenographic record of resected upper central incisor. 1, condition 
prior to root canal treatment. 2, condition immediately following root filling and root resection. 
3, Condition prior to extraction, eight years after resection. 


Because of the variation in age and 
physical condition of the patients, the 
cases are interesting from a comparative 
standpoint. The three teeth, No. 243, 
No. 244, and No. 246, were from the 
same patient (Cases 1-3), who was in the 
prime of life and was an especially robust 
type. In these three cases, the cementum 


mentum regeneration nevertheless. The 
patient’s age apparently accounted for this 
ability to regenerate tissue although the 
physical condition was below par. There 
was no evidence of infection in the tis- 
sues. 

Case 6 (No. 142), that of a frail 
woman, aged 24, with physical resistance 
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considerably below par, showed only the 
slightest beginning of cementum regenera- 
tion, although the peridental fibers cover- 
ing the resected root-end were very evi- 
dent and seemed nearly normal. It would 
therefore seem that the general physical 
condition in this case did not permit ce- 


Fig. 7 (No. 243-9).—Longitudinal section 
of resected root of central incisor, showing new 
cementum (N.C.) and new peridental mem- 
brane (N.P.) formed over resected surface of 
root. The tooth was in place for ten years 
after resection. G, gutta-percha root filling. 
D, dentin. OC, old cementum. (Letters indi- 
cate similar areas in all photomicrographs. ) 


filtration permeating the peridental mem- 
brane. In the case of the woman whose 
physical condition was below par, there 
was evidence of round-cell infiltration 
where the peridental membrane came in 
contact with the root-canal filling. Be- 
cause of the method used in sterilizing 


Fig. 9 (No. 244-4).—Longitudinal section 
of resected root of lateral incisor showing new 
cementum (N.C.) and new peridental mem- 
brane (N.P.) covering resected surface of root. 
The tooth was in place for ten years after re- 
section. 


Fig. 8 (No. 243-1).—Higher magnification of another section of No. 243, showing new 
cementum (N.C.) and new peridental membrane (N.P.) covering resected surface of root; also 
tissue invagination of canal in contact with gutta-percha root filling (G). 


mentum regeneration, even though her 
age was favorable for such regeneration. 

It is also interesting to note that in no 
case was there found any round-cell in- 


the canal before filling, this may be due 
to chemical irritation, since the round- 
cell infiltration did not involve the mem- 
brane any further than at that point. It 
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may also be a low-grade infection. In no 
case did we find the cementum building 
over the canal foramen. It seemed to 
build up to the foramen, but did not 
bridge it. 

This paper is presented wholly with 
the idea of showing the condition actually 
found and comparing the results accord- 
ing to the age and the general physical 
condition of the patient. 
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clastic action prior to the laying down of 
new cementum. The tissue remaining in a 
lateral canal is nearly normal. (Figs. 7 
and 8.) 

Case 2 (No. 244).—The upper lateral in- 
cisor was resected at the same time as the 
central and remained in the mouth for ten 
years after root resection. (Figs. 1 and 3.) 

This tooth also shows in the photomicro- 
graphs a layer of cementum covering the 
root-end even more completely than in the 


Fig. 10 (No. 244-2).—Higher magnification of another section of No. 244, showing new 
cementum (N.C.) and new peridental membrane (N.P.) covering resected surface of root. 


REPORT OF CASES 


Case 1 (No. 243).—A man, aged 40, very 
robust and in good physical condition, with 
what would be considered normal resistance, 
had the central and the lateral incisor both 
involved, with tissue destruction over the 
apices of both roots. The teeth were re- 
tained for ten years after resection and were 
extracted when all teeth of the upper arch 
were removed. 

The roentgenograms of the upper central 
incisor show complete rebuilding of bone 
and what appears to be a normal peridental 
membrane. (Figs. 1 and 3.) 

The photomicrographs show almost com- 
plete regeneration of cementum over the 
entire surface of the resected root-end, ex- 
cept for the canal foramen, with the peri- 
dental tissue showing no signs of round-cell 
infiltration. At the canal foramen, the con- 
nective tissue inside the canal is in direct 
contact with the root filling, forming a 
complete soft tissue bridge across the fora- 
men. There is almost no evidence of osteo- 


Fig. 11 (No. 246-16).—Longitudinal section 
of resected root of cuspid, showing new 
cementum (N.C.) and new peridental mem- 
brane (N.P.) formed over resected surface of 
root; new cementum torn away in extraction 
as shown by broken edge of new cementum 
(N.C.). The tooth was in place for five years 
after resection. 


case of the central incisor. There is no evi- 
dence of round-cell infiltration in the tissues 
of the peridental membrane, and the tooth 
seems to have reached the stage where nor- 
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Fig. 12 (No. 246-11).—Higher magnification of another section of No. 246, showing new 
cementum (N.C.) and new peridental membrane (N.P.) over resected root end. 


mal regeneration of cementum would con- 
tinue. This is virtually the result hoped for 
in all root resection cases. {Figs. 9 and 10.) 

Case 3 (No. 246.)—In an upper cuspid 
tooth from the same patient as No. 243 and 
No. 244, the cuspid root was resected five 
years after the resection of the central and 
lateral roots. The patient was 45 years of 
age at the time of the operation. The tooth 
remained in position for five years after root 
resection. 

The roentgenograms show normal healing, 
as in the central and the lateral incisors. 
(Figs. 2-3.) 

The photomicrographs show cementum 
formation nearly covering the surface of the 
root-end, with the normal tissue of the peri- 
dental membrane showing no round-cell in- 
filtration. The tissue was torn away in ex- 
traction over the area in contact with the 
gutta-percha root filling. The enlarged photo- 
micrograph shows the blood vessels and 
tissue fibers of the peridental membrane to 
be nearly normal. (Figs. 11 and 12.) 

The three root resections just described 
were all made in the same case. The age 
and general physical condition of the patient 
were favorable for the best results, which 
show the repair that may be anticipated 
when this operation ’is performed for pa- 
tients with good physical resistance. 

Case 4 (No. 245).—A man, aged 65 and 


Fig. 13 (No. 245-2).—Longitudinal section 
of resected root of lateral incisor, showing 
new cementum (N.C.) formed at margin of 
resected root surface with uncalcified cemen- 
tum (U.C.) covering remainder of surface; 
also tissue invagination of canal around gutta- 
percha root filling (G). The tooth was in 
place for six years after resection. 


in good physical condition, had an upper 
lateral incisor which was in place for six 
years after root resection. It was extracted 
because the crown broke off and the patient 
did not wish to have it replaced. The pa- 
tient’s age might seem to contraindicate root 
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Fig. 14 (No. 245-10).—Higher magnification of another section of No. 245, showing new 
cementum (N.C.) at margin of resected root surface; uncalcified cementum (U.C.) covering 
remainder of root surface; tissue invagination (T) of canal around gutta-percha point (G). 


Fig. 15. (No. 143-ro).—Longitudinal section of resected root of central incisor showing 
some new cementum (N.C.) at margin of resected root surface and uncalcified cementum 
(U.C.) extending halfway to canal. A small amount of new peridental membrane (N.P.) is 
also intact, covering the remainder of the surface to the canal. The tooth was in place for four 


and one-half years after resection. 


resection. The x-ray film, however, showed 
what was apparently normal regeneration 
of bone, and it appeared that the membrane 
could be traced definitely around the root 
end. (Fig. 4.) 

Photomicrographs of the resected tooth 
showed considerable new cementum over 
the margins of the resected root end. The 
new cementum had not reached the central 


portion of the root, but had developed from 
the periphery, covering about one-third of 
the distance toward the canal. There was 
evidence of uncalcified cementum over the 
whole root end. Most of the peridental 
membrane was torn away in extraction, but 
what was present showed no_ pathosis. 
(Figs. 13 and 14.) 

Figure 13 is a section at the center of the 
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root showing the tissue invagination around Figure 14 is an enlargement showing new 
the gutta-percha root filling. The secondary cementum at the margins, uncalcified new 
dentin in the canal was undoubtedly formed cementum over the balance of the resected 
before the pulp was removed. New cemen- _ surface and fibrous tissue invagination around 
tum is especially noticeable at the margin of _ the gutta-percha canal fillings. 

the root. There is no round-cell infiltration In consideration of the patient’s age and 
of the peridental membrane. Uncalcified 


Fig. 16 (No. 143-10).—Enlargement of Fig. 17 (No. 142-21).—Longitudinal sec- 
No. 143-10, showing half of resected root sur- tion of resected root of central incisor which 
face with new cementum (N.C.), uncalcified was in place for eight years after resection. 
cementum (U.C.) and new peridental mem- There is no evidence of new cementum forma- 
brane (N.P.) covering resected root surface up tion. The resected root surface is covered by 
to canal. heavy new peridental membrane (N.P.). 


Fig. 18 (No. 142-1).—Higher magnification of another section of No. 142, showing new 
peridental membrane (N.P.) covering very thin layer of what appears to be uncalcified cemen- 
tum (U.C.) over resected root surface. There is round-cell infiltration (R.I.) where the tissue 
covered the canal foramen. 


cementum covers the entire surface of the the short time (six years) during which re- 
resected root end. pair was taking place, this case demonstrates 
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what can be expected in older patients who 
are in good physical condition. 

Case 5 (No. 143).—A man, aged 24, in 
whom the root of the upper central incisor 
was resected, had been asthmatic since child- 
hood. His resistance was below par, and 
extensive dental caries was present. The 
tooth, which was in place for four and a half 
years after resection, was removed in a full- 
mouth extraction. The case was considered 
doubtful from the standpoint of the advis- 
ability of root resection. 

The x-ray film, however, showed a normal 
bony regeneration and the development of 
what appeared to be a normal peridental 
membrane. (Fig. 5.) 

The photomicrographs (Figs. 15 and 16) 
show formation of considerable new cemen- 
tum extending over the margins and approxi- 
mately one-third of the distance toward the 
canal, and uncalcified cementum extending 
halfway to the canal. The remainder of the 
resected surface was covered by a nearly nor- 
mal peridental membrane. There was slight 
evidence of osteoclastic action prior to the 
laying down of new cementum. There was 
no evidence of infection in the peridental 
membrane. 

Although the patient’s asthmatic condition 
kept him below par physically, his age was 
apparently a factor in the normal deveiop- 
ment of new cementum and peridental mem- 
brane. (Figs. 15 and 16.) 

Case 6 (No. 142).—A woman, aged 24, of 
slight build and with a general physical con- 
dition below par had had an upper central 
incisor root resected. The tooth remained in 
place for eight years after resection and was 
extracted in a full-mouth extraction. The 
root canal had been filled after two treat- 
ments with a mixture of formocresol and 
zinc oxide. 

The patient was a doubtful risk for root 
resection. The x-ray film, however, showed 
what appeared to be normal regeneration of 
tissue in the apical area. (Fig. 6.) 

The photomicrographs (Figs. 17 and 18) 
show no new cementum forming over the 
resected root-end, but do show complete 
fibrous tissue regeneration. There is what ap- 
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pears to be a thin layer of uncalcified cemen- 
tum adhering to the root-end, beneath which 
is evidence of resorption due to osteoclastic 
action. The main fibers of the peridental 
membrane show no round-cell infiltration, 
but that portion of the tissue in contact with 
the root filling shows some. Because of the 
type of root-canal treatment used in this case, 
this may be due to chemical irritation. Some 
of the formocresol saturated zinc oxide may 
not have been completely removed prior to 
the root filling. 

This case demonstrates the inadvisabil- 
ity of root resection for any. person who 
is evidently below par physically. Perma- 
nent healing results should have been 
evident in a normal case eight years in 
situ after the resection. (Figs. 17 and 18.) 

Root resection seems to be indicated 
when the patient is in good physical con- 
dition and when the condition of the 
teeth and their supporting structures is 
such as not to interfere with the healing 
process following the operation. Under 
these conditions, root resection seems to 
have very successful results. 
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CONTRAINDICATIONS FOR PULP TREATMENT 
IN DECIDUOUS TEETH* 


By Samuet D. Harris, D.D.S., Detroit, Mich. 


HE public is coming to understand 

what good dental care means to 

them. The importance of dentistry 
is being realized because the health of 
the rest of the body is greatly affected 
by the condition of the mouth and teeth, 
and dentistry is no longer regarded as 
a handicraft, but has become one of the 
leading professions of the age. 

In the words of William Osler, “The 
most important single thing in preven- 
tive medicine today is oral hygiene and 
the preservation of the teeth.” 

The man who contends that all pulp- 
less teeth should be extracted and he 
who says that none should be are merely 
on opposite ends of the same plank. The 
balance point lies about midway between 
them. Either extreme position is un- 
reasonable, illogical and, I believe, un- 
tenable.* 

The memorable words of Hunter con- 
stitute a battle cry which has rallied in 
considerable numbers the members of the 
dental and of the medical profession 
against the contention that the pulpiess 
tooth is a menace to the health and even 
to the life of the patient. The words of 
Osler quoted above are of equal signifi- 
cance, and if quoted with Hunter’s words, 
would tend to stabilize and rationalize 
our thinking and action. 

A decision as to the advisability of 

*The papers of Drs. Harris, Wagner, Kohn, 
Callaway, Dwyer, Waas and Easlick were read 


as a symposium on pulp management of de- 
ciduous teeth. 

Read before the Section on Children’s Den- 
tistry and Oral Hygiene at the Eighty-First 
Annual Session of the American Dental Asso- 
ciation, Milwaukee, Wis., July 19, 1939. 
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treating an infected pulpless tooth must 
be based on a judicious analysis of the 
individual case, for each case presents 
its own problem. 

We know that even though infected 
pulpless teeth have been carefully treated 
and filled, no present-day method can 
determine that they are no menace to 
health. However, in clinical observation, 
associated with bacteriologic and _histo- 
pathologic examination of extracted teeth 
in cross-section, if the roentgenogram 
reveals no apparent periapical pathosis 
there is convincing evidence that the re- 
sponse to treatment will be favorable in 
carefully selected cases.” 

Every recognized school of dental 
thought holds that pulp-infected teeth, 
deciduous or permanent, are fraught with 
danger to the patient. Extraction is ad- 
vocated by those who believe that the 
success of treatment is questionable, 
speculative or definitely impossible. Treat- 
ment is urged by those who feel reason- 
ably certain that many puilp-infected teeth 
can be restored to health and useful- 
ness. 

Those favoring extraction of all in- 
fected deciduous teeth present these argu- 
ments : 

+ 1, There is great difficulty in obtain- 
ing and maintaining an unbroken chain 
of asepsis during treatment. In han- 
dling the child patient, management is 
an important consideration. The very 
young child, the obstreperous or retarded 
child and the ill child cannot always be 
influenced or induced to give the full 
measure of cooperation required to per- 
form root-canal operations aseptically. 
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Further, the use of the rubber dam for 
the young child is not always convenient 
or advisable; and without it, surgical 
asepsis is difficult and usually impossible. 

2. There is a lack of specially designed 
equipment for the treatment of decidu- 
ous teeth with their smaller root canals. 
In this service, we temporize with equip- 
ment at every turn. We might need to 
use a bicuspid clamp to hold the rubber 
dam in place on a deciduous molar or a 
deciduous upper incisor; to use perma- 
nent tooth reamers and files to clean out 
and enlarge the root canals of the decidu- 
ous tooth, and to employ permanent 
tooth root-canal filling material altered 
and adapted for filling the pulp chamber 
and root canals of the deciduous tooth. 

3. To date, no one has advocated a 
technic for successfully cleaning and fill- 
ing the deciduous root canals to their end. 
Actually, we avoid the root end when us- 
ing files or reamers in deciduous root 
canals. We have learned that if we ac- 
cidentally permit an instrument to pass 
through the end of the root canal and 
jab the sensitive tissues beyond, an acute 
flare-up of the tooth condition generally 
follows and extraction for relief often 
becomes necessary. 

4. As a result of resorption of the de- 
ciduous tooth roots, the canals are at 
times wide open and funnel shaped. 
For this reason, those of us who advocate 
the treatment of infected deciduous teeth 
usually do not enter the root canals; and 
when we do, we clean and fill them only 
in part. The untreated, unfilled portion 
at the end of the canal may be a potential 
site for a hidden low-grade infection. 

5. The hazard of failure in treatment 
must be considered, and unfortunately 
the failures are not always evident or de- 
tectable. The x-ray machine has been a 
great boon to diagnosis, but we do know 
that negative roentgenographic evidence 
does not always signify an absence of 
infection. 

6. There is a potential danger from 
treatment failure to sensitive and growing 
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tissues and organs. Just how much dam- 
age a low-grade infection can do to a 
child’s system it is difficult to say. We 
have had cases wherein adverse systemic 
conditions cleared up when treated decid- 
uous teeth were extracted. 

7. The advocate of treatment is unable 
to say with positiveness and to present 
scientific evidence that the treated, clin- 
ically healthy, non-vital deciduous tooth 
is 100 per cent safe and that it cannot im- 
pair the child’s growth or his develop- 
ment. We can say that the treated tooth 
is negative clinically and roentgenograph- 
ically, in our opinion, to substantiate 
which a bacteriologic checkup would be 
useful, but this is not always available, 
practicable or possible. 

8. A simple and effective space main- 
tainer can usually be prepared and placed 
in the time taken for proper root-canal 
treatment. A simple maintainer can be 
prepared by fitting a band to the adjoin- 
ing tooth, or teeth, and then attaching 
to this a tissue-bearing 30-gage wire, con- 
toured to the gingiva of the extracted 
tooth. This should take altogether only 
about forty-five minutes to an hour. (It 
should be noted that a space maintainer 
is not always necessary when a decidu- 
ous tooth has been lost prematurely.) 

Much has been written pro and con 
on the subject of 100 per cent extraction 
of infected teeth. Some time ago, Rose- 
now contributed an article® in which he 
advocated the removal of all pulp-in- 
volved teeth, citing a number of men in 
agreement with his views. Briefly, the 
contention of Rosenow and those who 
share his opinion is that streptococci can 
be more readily isolated from pulpless 
teeth than from normal teeth, and that 
pulpless teeth are therefore a menace 
to health and should be extracted. 

The fact that such an authority on the 
eye as William H. Wilmer would state 
that the man who undertakes an intra- 
ocular operation without eliminating den- 
tal areas of infection first “assumes a 
grave risk for the success of the opera- 
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tion,” indicates its importance in opera- 
tive eye cases. 

W. C. Miller, of the Manhattan Hos- 
pital, supports Doctor Wilmer,‘ stating 
that, in his own case and practice, he 
would not willingly tolerate any pulpless 
tooth. Dr. Miller adds that this may be 
considered a radical statement and quite 
at variance with the generally accepted 
precepts of the medical profession, but, 
with the opportunities available to him 
for observing possibly thousands of roent- 
genograms of patients suffering with spe- 
cific eye conditions and general systemic 
infections, he believes that the results of 
the operation do not warrant the risks 
attendant on it. 

Since an infected root canal can har- 
bor bacteria capable of causing serious 
local or general injury, and the protec- 
tion of the patient is of paramount im- 
portance, and since measures designed 
to provide this protection cannot be too 
exacting, many pulp infected deciduous 
teeth should be extracted. 

Teeth deemed definitely unfavorable 
for treatment are : 

1. Those that have a periapical ab- 
scess. 

2. Those the roots of which are two- 
thirds or more resorbed. 

3. Those that have been penetrated 
at the root bifurcation by infection or 
caries. 

4. Those that have insufficient crown 
structure left to permit an adequate 
restoration. 

5. Those in an unhealthy mouth. The 
general health of the child may demand 
extraction of the teeth in question. 

As regards extracting infected decidu- 
ous teeth when there is a possibility of 
systemic involvement, we would do well 
to support the views of Clifford D. 
Sweet. He says : 


I use my authority, as the medical adviser 
of the child, in demanding the extraction of 
deciduous teeth no matter what the judg- 
ment of the dentist may be, if the child has 
a serious constitutional disorder, such as 


nephritis, nephrosis, recurrent acute rheu- 
matic heart disease—which makes it neces- 
sary to say that we must sacrifice the welfare 
of the mouth for the sake of the child’s 
welfare. 


In addition to the above widely ob- 
served conditions, there are other times 
and other conditions in which treatment 
of an infected tooth is not justified in 
the opinion of the examining dentist. 
However, when no such contraindication 
exists, treatment of an infected deciduous 
tooth can be undertaken with every as- 
surance that, in perhaps as many as 
nine out of ten cases, the result will be 
clinically satisfactory. 

In reviewing the dentist’s attitude 
toward treatment of pulp-infected de- 
ciduous teeth, it would seem that more 
dentists are treating these teeth than 
ever before, but that those who do 
treat them are considerably more se- 
lective regarding the teeth to be treated. 

The following excerpts and opinions 
are an indication of the stand of pedo- 
dontists in this matter today. Charles A. 
Sweet writes: “The devital deciduous 
tooth reacts properly when it is treated.” 
Walter C. McBride: “I seem to be 
getting the same good results as previ- 
ously and am using the same medica- 
tion.” Floyd E. Hogeboom: “I am 
treating them when indicated.” John C. 
Brauer: “Having eliminated all con- 
traindications, treatment is undertaken 
in well-selected cases.” J. M. Wisan: 
“TI treat carefully selected pulp-infected 
deciduous teeth.” Frank F. Lamons: “I 
have advocated treatment where condi- 
tions are favorable, but I am inclined to 
treat fewer.” Ralph L. Ireland: “Treat- 
ment is readily undertaken for infected 
deciduous teeth which are considered 
favorable for treatment.” Kenneth A. 
Easlick: ‘“‘Root-canal therapy is readily 
undertaken in selected cases.” 


CONCLUSION 


Much of the censure heaped at the 
door of the treated non-vital tooth is 
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undeserved. The trend today is defi- 
nitely toward a demand for more scien- 
tific evidence, if we are to be swayed 
from our belief that well-treated, clin- 
ically sound, roentgenographically nega- 
tive teeth are a benefit to our patient. 

In the meantime, the technic for 
treatment of the deciduous tooth is re- 
ceiving careful attention both from den- 
tists in private practice and from dental 
colleges. Careful records and frequent 
roentgenographic checkups, along with 
bacteriologic investigations wherever and 
whenever these are available, will help 
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further to bring out the facts in this im- 
portant question. 
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PULP TREATMENT OF DECIDUOUS TEETH 


By Ratpu O. Wacner, D.D.S., Oakland, Calif. 


N a recent poll of controversial sub- 

jects in children’s dentistry, pulp 

treatment of deciduous teeth received 
the most votes. This is not surprising 
when we consider the handicap that we 
place upon the child and the increased 
financial burden that we place upon the 
parents by the premature extraction of 
deciduous teeth. More and more, we are 
realizing the importance of a complete 
deciduous denture. 

By the retention of properly treated, 
exposed or infected teeth, we eliminate 
the cost of space retainers, and the even 
greater expense of orthodontic treatment 
necessitated by the early loss of these 
teeth. 

By retaining deciduous teeth, we elim- 
inate one of the reasons that we have 
“dental cripples.” We prevent children 
from growing into adult life with dis- 
figured faces. We eliminate much mental 
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suffering, the inferiority complex and 
loss of employment because of the ap- 
pearance. The space lost when teeth are 
missing results in crowding and irregu- 
larity of the permanent teeth, which in- 
vite more extensive dental disease, both 
of the teeth and of the investing tissues. 

In the average practice, there are 
many patients who can ill-afford the 
treatment necessitated by loss of decidu- 
ous teeth. Therefore, the conscientious 
operator must hesitate before he ex- 
tracts a single deciduous tooth. In my 
opinion, many teeth are extracted be- 
cause of lack of knowledge of deciduous 
root therapy. 

The first step in pulp treatment of de- 
ciduous teeth is to educate the parents 
of the patient to the realization that the 
need for pulp treatment may be elim- 
inated when prophylaxis and operative 
procedures are instituted at an early age. 
By stressing the dangers of neglecting 
children’s teeth until pulp treatment be- 
comes necessary, we frequently eliminate 
this complication. Whenever possible, 
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before lay audiences or medical or den- 
tal groups, the importance of early and 
regular dental care should be stressed. 
Thus, our first step in pulp treatment is, 
through education, to gradually elim- 
inate the need for this branch of chil- 
dren’s dentistry. While we do not think 
that root treatment is the ideal for chil- 
dren, it offers us the best alternative 
until children are brought to us for care 
at such an early age that pulp treat- 
ment may never become necessary. 


TREATMENT OF EXPOSED TEETH 


Since it has been my experience that 
pulp capping is not successful in de- 
ciduous teeth, I remove the pulps in all 
cases of exposure. The experience of 
others has been similar. I quote H. R. 
Foster : 


. .. Not one of the eighteen references con- 
sulted suggests pulp capping, even though 
the tooth is uninfected, and eleven of the 
eighteen deliberately advise against it, re- 
porting only failure where it has been at- 
tempted. Hogeboom reports that this is be- 
cause the deciduous pulp has to resorb the 
roots of the deciduous dentition, and that it 
is this resorption process which militates 
against a successful pulp capping in a de- 
ciduous tooth." 


At the first visit, anesthesia, either block 
or local, is employed, as indicated. The 
tooth is then isolated, the bulbous portion 
of the pulp is removed and a pellet of cot- 
ton containing eugenol is sealed in for two 
or three days. As an alternative, if the ad- 
ministration of a local anesthetic is diffi- 
cult, a capping disk is used. From one- 
quarter to one-half wafer is dipped in 


phenol and sealed in the tooth for one or 


two days to devitalize the pulp. 


At the next visit, the tooth is isolated, 


the first eugenol application is removed 
and the root canals are gently cleaned out 
by means of a broach. It is advisable to 
remove only the coronal portion of the 
root canal, and if a curved explorer is 
used, one is not apt’ to penetrate too 
deeply. It is important to bear in mind 


that the developing tooth has a fore- 
shortened root canal. The canal is often 
only one-third to one-half the length of 
the root owing to resorption. An appli- 
cation of formocresol is sealed in the 
canal and left there for two or three days. 

If the arsenic wafer was sealed in at 
the first treatment, it is removed, the 
bulbous portion of the pulp is cleaned 
out and formo-cresol is sealed in and 
left there for two or three days. 

At the third visit, if an anesthetic was 
used on the first visit, the tooth is filled. 
A creamy mix of zinc oxide and eugenol 
is prepared, the tooth is isolated and the 
previous medicament is removed. The 
pulp chamber is dried and the mixture 
of zinc oxide and eugenol is introduced 
into the root canal with an explorer. A 
larger portion is placed in the pulp cham- 
ber and, with a large pellet of cotton, 
this is pumped into the canals. The paste 
is then covered with zinc oxyphosphate 
cement and a permanent amalgam filling 
is inserted. 

If arsenic trioxide is used to devitalize 
the pulp, the previous medicament is re- 
moved, the canals are gently cleaned out 
with a broach and another application of 
formocresol is sealed in. The fourth treat- 
ment is necessary in these cases to fill the 
canal and tooth as previously described. 


TREATMENT OF INFECTED ROOT CANALS 


I do not attempt to treat all infected 
root canals. In the following conditions, 
the teeth must be extracted : 

1. Dental infection in children whose 
health is very poor, extraction to follow 
consultation with the pediatrician. 

2. Caries penetrating the bifurcation 
of the roots. 

3. Resorption of two-thirds of the root 
or roots, either normal or due to infec- 
tion. 

4. A fistulous opening at or around the 
gingival margin of the tooth. 

5. Absence of the permanent tooth 
normally following the deciduous one. 

Contraindications will be further dis- 
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cussed during the symposium, but the 
above-described teeth must be eliminated 
from the infected teeth in which root- 
canal treatment can be attempted. In 
treating exposed or infected teeth, cer- 
tain precautions must be observed to pre- 
vent reinfecting the tooth : 

1. The tooth should be cleaned of any 
débris in the cavity or the adjacent teeth. 

2. Gauze or cotton rolls should be 
packed on the buccal and lingual sides of 
the tooth. 

3. All instruments to be used in the 
tooth should be sterilized in a 60 per cent 
solution of alcohol. 

4. The tooth and surrounding area 
should be wiped with alcohol and dried 
with hot air after the tooth has been iso- 
lated with cotton or gauze. 

5. A saliva ejector should be used. 

6. All necessary instruments and med- 
icaments should be in readiness. With a 
well-trained assistant, medicaments can 
be changed rapidly, to eliminate the pos- 
sibility of reinfection. 

First treatment: All material in the 
pulp chamber is cleaned out with a bur 
or spoons and the pulp chamber is 
washed with an antiseptic solution. 
Formocresol is sealed in for two or three 
days. 

Second treatment: The formocresol is 
removed and all tissue is removed from 
the upper one-third of the roots. 

Third treatment: Another application 
of formocresol is sealed in for two to 
three days. 

Fourth treatment: The tooth and root 
canal are filled as previously described. 

In some cases, the fistula will remain 
after the tooth is filled because necrotic 
bone remains in the area of the fistula. 
The rose bur treatment as described by 
Charles A. Sweet? should be used when 
the fistula persists. The treatment con- 
sists of placing an anesthetic on the fis- 
tulous area and, with a large round bur 
in the contra-angle handpiece, inserting 
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the bur through the fistulous opening 
and removing all the soft necrotic bone. 


SUMMARY 


1. Root treatment should be practiced 
whenever the prognosis is favorable in 
order that a full complement of decidu- 
ous teeth may be retained until time for 
normal exfoliation, assuring for the child 
normal facial development and the cor- 
rect placement of the permanent teeth. 

2. Whenever an oportunity presents 
itself, the public should be acquainted 
with the need of early and regular dental 
attention in order that no deciduous tooth 
shall be prematurely lost. 

3. A sterile field must be maintained 
and speed should be developed without 
the use of the rubber dam, so that appli- 
cations used in treatment may be 
changed before the saliva of the mouth 
has an opportunity to reinfect the tooth. 

4. Only the upper portion of the pulp 
tissue is removed and care is exercised 
that the broach be not inserted beyond 
the apical opening. Owing to the resorp- 
tion process, an incompletely filled root 
soon becomes completely filled. 

5. It is important that teeth be treated 
only when the prognosis is favorable. 

6. When a fistula remains after the 
root-canal work has been completed, Dr. 
Sweet’s rose bur technic should be em- 
ployed. 

7. A permanent restoration must be 
made after the roots are filled in order 
that normal contact shall be restored and 
gingival irritation be eliminated. 
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SPACE RETENTION WITH FIXED COMPEN- 
SATING BRIDGES 


By Lronarp Koun, D.D.S., Brooklyn, N. Y. 


T does not seem possible that in this 
day and age the case for space main- 
tenance needs justification in the eyes 

of the dental profession. It is generally 
admitted that, in many cases, the cause 
of malocclusion is premature loss of the 
deciduous teeth. It is also generally 
agreed that premature loss of permanent 
teeth is the cause of subsequent loss of 
other permanent teeth, misplacement, 
undue stress, drift and periodontal con- 
ditions. 

This paper will be limited to a résumé 
of the topic in its application to young 
children and adolescents. 

This presentation is predicated on the 
mechanics of the development of the fa- 
cial portion of the skull and of the max- 
illae and mandible in particular. Brash 
says “The growth of the alveolar arch— 
of the jaws is only part of a much larger 
subject.”* Keith says “We can never 
understand the conditions which give rise 
to the displacement of teeth until we 
know how growth of these parts takes 
place under all conditions both normal 
and abnormal.”? From many other in- 
vestigators, beginning with Hunter in 
1772 and coming down to T. Wingate 
Todd and Broadbent in our own time, 
we have learned that the facial portion 
of the skull develops essentially in three 
directions: forward, downward and out- 
ward, by surface addition and resorption 
of bone and a thrust forward en masse 


Read before the Section on Children’s Den- 
tistry and Oral Hygiene at the Eighty-First 
Annual Session of the American Dental Asso- 
ciation, Milwaukee, Wis., July 19, 1939. 


Jour. A.D.A., Vol. 27, July 1940 


by posterior addition to the bones. This 
is termed directional development. 

In addition, in both the maxillae and 
the mandible, there is growth of bone 
tissue in certain areas for tooth accom- 
modation. When this occurs in an area 
in which a tooth is about to erupt, it is 
called sectional development.* 

Recognition of these growth areas and 
directions of growth has made it neces- 
sary for us to change our ideas and to 
seek appliances which will meet the con- 
ditions arising from the growth and de- 
velopment of the face. Let us remember, 
as exemplifying this growth, that the six 
upper and the six lower anterior teeth 
are broader mesiodistally than the de- 
ciduous teeth and that the upper and 
lower first bicuspid teeth are narrower 
mesiodistally than the first and second 
deciduous molars. This condition is evi- 
denced by the spaces created between the 
anterior teeth in a developing mouth. 

It is incumbent on us to consider all of 
these facts before we design an appliance 
to maintain space. Each case should be 
decided on its own merit and should 
have its own individual design. We are 
obligated to plan and construct appli- 
ances that will prevent loss of the original 
space and will still expand with and 
move in the direction of normal facial 
development and growth. 

If there were no need for space main- 
tainers, as has been contended by Lewis, 
Hellman and others, there should be no 
orthodontic cases arising from a forward 
drift of posterior segments of the teeth 
or the collapse of anterior segments, per- 


1086 


1 
Cc 
Cc 
a 
Vv 


KoxuNnN—SPACE RETENTION WITH FIXED BRIDGES 


mitting the crowding out of the anterior 
permanent teeth. In my experience, 
there are too many cases of this type and 
I am somewhat at a loss to classify them. 

One typical case of anterior collapse 
is shown in Figure 3 and one of posterior 
collapse in Figure 4. Cases of similar 
type are avoidable. In my practice, 
when a device has been properly planned 
and so constructed that it will move with 
and in the direction of normal develop- 
ment and growth, there has always been 
room mesiodistally for the erupting per- 
manent tooth. 


Figure 1. 


It is not the contention that the mouth 
in which a space maintainer has not been 
placed will not develop properly: the 
chances of development are better. Be- 
cause the use of an improperly planned 
appliance may inhibit the growth of the 
various segments, a note of caution is 
sounded regarding such appliances, which 
may act contrary to their purpose, hin- 
dering the sectional development of the 
mandible and the maxillae. 

These considerations have led to the 
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establishment of three cardinal principles 
in appliance design’ : 

1. Any appliance in the anterior part 
of the mouth which includes the canines 
must compensate for lateral growth and 
development of the bones of the face. 

2. Any appliance in the posterior part 
of the mouth which includes the canines 
must compensate for lateral growth and 
development of the bones of the face. 

3. Any appliance in the posterior part 
of the mouth which does not include the 
canines may be fixed. 

These rules have led to the creation of 
a set of new appliances for the mouth of 
the developing child. Since 1930, my 
contributions to dentistry have been the 
development and the teaching of the use 
of such devices. These appliances are 
called fixed compensating bridge space 
maintainers, using cast orthodontic bands 
as abutments and moving with and in the 
direction of normal facial development 
and growth. 

The belief has been widely expressed 
that any appliance that will maintain 
space is sufficient, and that, with any 
space maintainer, the permanent tooth 
will erupt in proper position. This is not 
a true statement. Teeth may erupt 
either in malposition or in malrelation- 
ship in spite of space maintainers. Vari- 
ous appliances have been discarded in 
the belief that the entire problem is 
greater than one of space maintenance 
alone. In fact, the maintenance of space 
is only one of ten points in the entire 
problem. To bear this out, a decalog of 
requirements for devices which are to 
intercept malocclusion have been set up. 
These are as follows? : 

All appliances (1) must retain the 
original space; (2) must compensate for 
and move with and in the direction of 
normal facial development and growth ; 
(3) must restore function; (4) should 
allow the abutment teeth to move in 
function if possible, but not beyond 
functional movement, to avoid luxation ; 
(5) should restore the appearance to nor- 
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mal; (6) should aid in phonation; (7) 
must prevent elongation of the teeth in 
the opposing jaw; (8) should be easily 
cleaned; (9) should be constructed so 
that they can be removed easily for peri- 
odic inspection and for alteration when 
the eruption of a permanent tooth is im- 
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of requirements. The question “What 
have we done and what shall we substi- 
tute for the conventional space main- 
tainer?” arises. The recommendation is 
made that a more efficient appliance be 
used ; one which will meet at least 80 per 
cent of the requirements listed above. For 


Figure 2. 


Figure 3. 


minent, and (10) should be constructed 
without the cutting of any surface of the 
abutment teeth. , 

Any appliance or device, to be success- 
ful, must meet 80 per cent of the decalog 


this purpose, I have designed and have 
been using for many years an anterior 
compensating bridge space maintainer 
and a posterior compensating bridge 
space maintainer. The construction of 
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and reasoning behind both of these de- 
vices were outlined before the American 
Dental Association in a clinic in Buffalo 
in September 1932, and reiterated in de- 
tail in an essay read before the Associa- 
tion in San Francisco in July 1936. For 
those who have not read these articles, I 
shall demonstrate an anterior compensat- 
ing bridge space maintainer with its 
simple pin and tube device permitting 
movement of the abutments.° 

This device meets about 95 per cent of 
the decalog of requirements. 

For the posterior teeth, a compensating 


Figure 4. 


Figure 5. 


bridge space maintainer was designed 
and constructed to move with and in the 
direction of normal growth and develop- 
ment. The abutment pieces are cast 
orthodontic bands and the attachment 
which permits the movement of the teeth 
is a ball and socket joint. 

A few salient points must be borne in 
mind. One is that the concept of facial 
development and growth must be ac- 
cepted in order to plan a successful space 
maintainer. Each space maintainer must 
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be designed and constructed to meet a 
particular need. Consideration must be 
given at the time of loss as to whether 
the permanent teeth will erupt in the 
immediate future. If it is believed that 
they will not, an appliance for space 
maintenance should be inserted. The de- 
sign is dependent on the position and the 
number of teeth lost and the position of 
those in the opposing jaw. All appli- 
ances must compensate for future facial 
development and growth when and 
where there is a need for it. When there 
is need, the appliance should move with 
and in the direction of development and 


Figure 7. 


growth. The belief, after clinical ob- 
servation, is that fixed compensating 
bridge space maintainers are superior to 
cast or wrought gold appliances because 
they come closer to meeting the ten re- 
quirements as laid down in the decalog 
of requirements. 

Bridges of the type herein described 
are preferable to space maintainers be- 
cause they not only maintain space, but 
also compensate for the growth of the 
face, maintain function, restore appear- 
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ance, aid in phonation, prevent elonga- 
tion, are easily cleaned, are constructed 
without cutting of any part of any tooth 
and are easily removed for inspection or 
alteration, and the posterior bridge al- 
lows the abutment teeth to move in func- 
tion. 

Most cases of malocclusion can be cir- 
cumvented by the judicious placement of 
a properly planned compensating bridge 
space maintainer. However, these too may 
not always intercept malocclusion. 

There are many other points to be 
borne in mind upon which I can only 
touch lightly. Good undistorted direc- 
tional roentgenograms are necessary to 


Figure 8. 


determine the position of erupting teeth 
before plans are made to place any de- 
vice to maintain space. 

If the decision is that no appliance is 
necessary, it is desirable that monthly ex- 
aminations be instituted. These examina- 
tions should consist of more than ocular 
observations and measurements in the 
mouth and on models. An accurate and 


corrected modeling compound bite-block 
should be made at the first sitting ; and if, 
on future examination, the edges of the 
block nick, it is evident that the teeth are 
moving. 

Another way of checking is to cast an 
accurate reproduction of the mesial and 
distal upper third of the teeth adjacent 
to the space, allowing each casting to ex- 
tend onto the occlusal surface. A length 
of 0.040 wire is soldered between these 
two castings so that the entire device 
will go to place accurately on the teeth. 
Failure of the device to fit on subsequent 
examination indicates that the teeth are 
moving. 

In conclusion, let me make a plea for 
deeper study in the application of basic 


Figure 9. 


principles prior to the use of space main- 
tainers, with more careful planning of 
the appliance and consideration of its 
use where needed. 
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CONTRAINDICATIONS FOR SPACE MAINTAIN- 
ERS IN THE MOUTHS OF CHILDREN 


By Georce S. Catiaway, D.D.S., New York, N. Y. 


OR the purposes of this paper, the 

age limit of the children under con- 

sideration for treatment is set at that 
time when the permanent dentition is 
completed, excluding the eruption of the 
third molars. 

I definitely do not wish to be placed 
in the category of dentists who say that 
space maintainers are not necessary, as 
it is my firm belief that many cases of 
malocclusion and the evils that follow it 
can be prevented by maintenance of 
space for the eruption of oncoming teeth. 

The only positive contraindication to 
the use of a space maintainer where 
there is a break in the continuity of 
the dental arch is death. While the life 
processes continue, there are continual 
changes and adjustments, particularly 
during periods of rapid growth. Usually, 
it is thought that when a deciduous, or 
what has lately been aptly called a foun- 
dation, tooth is lost, no matter what the 
cause, if, after an x-ray picture has been 
made of the area, it is thought that the 
succeeding permanent tooth will not erupt 
within a period of six months, a space 
maintainer is needed. This is a safe 
practice, and an error of commission in 
the placement of a maintainer is farmore 
excusable than an error of omission. 

Owing to the fact that permanent in- 
cisors are larger than deciduous incisors, 
the growth urge is still present after 
premature loss of a deciduous incisor, 
and clinically we find that space main- 
tenance is not usually necessary. Even 
in these cases, however, care should be 
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observed, and the rule of Stanton should 
be remembered: the space between the 
mesial edges of the two lower deciduous 
canines should be equal to the sum of 
the mesiodistal diameters of the lower 
deciduous canine and first and second 
deciduous molars on one side, in order 
to accommodate the oncoming four lower 
incisors. If a permanent incisor, either 
maxillary or mandibular, is lost previous 
to the eruption of the remainder of the 
permanent teeth, the use of a space main- 
tainer of some description is very im- 
portant. 

In the buccal regions of the dental 
organs, the periods of growth can be 
taken into consideration. The periods 
of dentofacial growth are usually co- 
incident with or just prior to the erup- 
tion of the permanent molars. At these 
times, the result of the growth urge is 
apt to be lost if there is an open space 
in the buccal segments of the dental 
arch. At other periods of time, unless 
the teeth are crowded owing to lack of 
bony growth, spaces caused by early loss 
of the deciduous molars are not so apt 
to close, but they have to be watched 
continuously. The space left by the loss 
of the first deciduous molar is less apt 
to close than that caused by the loss of 
the second deciduous molar, and closure 
is less apt to ensue in the mandible than 
in the maxillae. 

After the loss of any deciduous tooth 
where there is a possibility of the space 
closing, it is advisable to give the child, 
or preferably the parent, some material 
to be used as a gage that will just fit 
in the space formed, either a block of 
dental compound molded to fit or a small 
block of wood trimmed to size. This 
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can be tried in place periodically, and as 
long as it can be placed in position, we 
know that the space is not closing and 
sO a maintainer is not necessary. How- 
ever, as soon as it becomes impossible 
to place the gage in position, it is evi- 
dent that some steps must be instituted 
to preserve the necessary space for the 
eruption of the succeeding tooth. 

A factor of great importance in pre- 
venting drifting of the teeth is the inter- 
locking of opposing cusps. With sharp, 
well-defined cusps in good occlusion, 
there is a tendency for this locking to 
prevent teeth from drifting. 

I have not mentioned the extrusion 
of the opposing teeth attending loss of 
tooth structure. This should be given 
as much consideration as the loss of 
space and should be anticipated and pre- 
vented. 


Space maintainers are contraindicated 
if the follicles of the permanent teeth 
are absent or missing and it is deemed 
advisable to close these spaces to obviate 
a future prosthetic replacement. Even 
here, each case is an individual problem, 
calling for special study. In cases of 
so-called distal occlusion, particularly 
when there is a lack of mandibular 
growth, I should advise preservation of 
the spaces caused by loss of the sec- 
ond deciduous mandibular molars, 
even though the bicuspid or premolar 
follicle is absent, until such time as 
the distal occlusion has been cor- 
rected. 

In conclusion, I would say that there 
is no definite contraindication to the 
placement of space maintainers in the 
mouths of children. 

634 Madison Avenue. 


DOES EXPERIENCE JUSTIFY PROPHYLACTIC 
ODONTOTOMY? 


By H. Suirtey Dwyer, D.D.S., Brooklyn, N. Y. 


S my part in this symposium, I shall 
consider the question “Does Ex- 


perience Justify Prophylactic 
Odontotomy ?” from four angles: 1. Mo- 
tivating known conditions. 2. The prob- 
lem. 3. The scope of the problem. 4. 
Methods of attack. 

1. The motivating known condition. 
From go to 96 per cent of school chil- 
dren in the United States have dental 
caries, and, as a result, from 70 to 75 
per cent of adults (on relief rolls) are in 
need of dentures, owing to a 60 per cent 
loss of masticating efficiency. 

2. The problem. To eliminate or pre- 
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vent this condition is the problem. 

3. The scope of the problem. Any dis- 
ease affecting from go to 96 per cent of 
our child population ceases to be an indi- 
vidualistic problem and becomes a com- 
munity problem, requiring social consid- 
eration and a public health viewpoint of 
treatment. 

4. Methods of attack. What proved 
method or methods which meet the essen- 
tials of preventive practice are to be con- 
sidered as practical? It is fairly well- 
established practice, with our present 
knowledge, to recommend three control 
measures : 

a. Mouth hygiene, which, like any 
other surface cleansing process, is an ad- 
junct to health and esthetics, but not of 
itself necessarily a specific preventive. 
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DwyYER—PROPHYLACTIC ODONTOTOMY 


b. Diet, which means changing the 
dietary habits of an entire nation. At 
present, being complicated with emo- 
tions and endocrines, it is still in the ex- 
perimental stage. 

c. Operative intervention o1 prophy- 
lactic odontotomy, which, like vaccina- 
tion, is a known specific, simple of appli- 
cation, painless, quick and inexpensive. 

Milton J. Rosenau, authority on pre- 
ventive medicine and public health, says 
of vaccination: “Vaccination is a minor 
surgical operation. No person unfamiliar 
with surgical cleanliness should be per- 
mitted to perform this ‘little’ operation.” 
Like vaccination, prophylactic odontot- 
omy is a justifiable operation, and, like 
any other operation, it must be properly 
performed. One author speaks of his 
horror at cutting into a beautiful tooth. 
This is unadulterated emotional bun- 
combe, comparable to refusing to protect 
a child’s future health by vaccination be- 
cause of possible scarring of the beautiful 
skin of the arm—a rationalization of the 
operator’s negligence in failing to take all 
known measures to protect the child’s 
future dental health. The failures in 
prophylactic odontotomy occur in the 
hands of the negligent operator and can- 
not be blamed on the operation. Let us 
briefly state the essentials of a preventive 
service to determine whether experience 
with prophylactic odontotomy fulfils 
these requirements. 

1. Ease of application. Prophylactic 
odontotomy consists practically of the 
preparation of a pit or fissure so that a 
simple Class I cavity is formed, which is 
then filled. I leave it to the dental pro- 
fession to demonstrate a simpler opera- 
tion in the whole field of dentistry. For 
authority, I refer to “Health Dentistry 
for the Community,” wherein we find : 


Investigations have shown that dental ca- 
ries is particularly apt to occur on certain 
surfaces of the teeth because of imperfec- 
tions in the anatomical structure of those 
surfaces. These imperfections in structure 
lend themselves very easily to correction; 
simple operations, which require little time 
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and effort, prevent the spread of decay in 
these defects and thus protect the teeth.’ 

2. Painlessness of operation. It is only 
when the earliest possible application of 
prophylactic odontotomy has been neg- 
lected that pain becomes a factor in most 
Class I cavities. With a sharp bur and 
an engine at slow speed, prophylactic 
odontotomy is a quick and painless op- 
eration. J. M. Wisan? writes: “The fact 
that the operation (prophylactic odon- 
totomy) was painless, increased the child’s 
willingness to obtain dental treatment.” 

McBeath, in a recent article on den- 
tistry for children, suggests choosing the 
smallest defects first because “The sim- 
plicity of the operation and minimum of 
discomfort will not permit realization of 
the child’s fears and he becomes more 
receptive for more complicated pro- 
cedures at subsequent visits.””* 

3. Economy of operation. 
William writes : 


Maurice 


Since every enamel defect must, for rea- 
sons already stated, grow progressively worse 
unless immediate corrective treatment is pro- 
vided, it is to the greatest advantage of 
the patient that the treatment be instituted 
immediately, which means in early child- 
hood. Such measures (prophylactic odontot- 
omy) are simple, speedy, and therefore 
inexpensive. 


Whether it be in public service or pri- 
vate practice, time is the principal factor 
in cost, and any operation which con- 
serves time reduces cost. Dr. Wisan again 
furnishes us with evidence when he says : 

Prophylactic odontotomy proved to be an 
economical procedure, since it was possible 
to perform a greater number of operations 
than if the teeth were allowed to decay 
before treatment. According to figures com- 
piled by the County Superintendent’s office, 
the cost per operation was $0.69, the lowest 
cost reported among the seventeen school 
dental clinics in Union County. 

4. Universality of application. No sci- 
entific data have as yet been published 
nor criteria evolved which indicate a pre- 
dictable immunity to dental caries in chil- 
dren. On the contrary, much material 
has been published showing the universal 
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prevalence of enamel defects and their 
need of immediate correction. 

A study made in 1928 by carefully 
trained observers using specially prepared 
charts showed the following : 


On a re-examination made nine months 
after the first one, it was found that out of 
616 pre-carious fissures, there were developed 
568 carious cavities. Another way of stating 
this would be that 92.2 per cent of the 
fissures had become carious cavities in nine 
months’ time.’ 


The report of the Clara Wachtel Den- 
tal Clinic in Jerusalem emphasizes this as 
follows: “. . . prophylactic fillings, for 
instance, valuable to the child of six or 
seven years old, are much more so to a 
child three or four years of age.”? 

5. Practical prevention through pro- 
phylactic odontotomy. Is it practical and 
what may we expect? Let us see what 
others have to say. 

E. E. Starr writes: “Logical thinking 
decides that prophylactic odontotomy is 
indicated in all deep pits and fissures in 
newly erupted first molars.””* 

Isadore Teich states: “As soon as the 
tooth has sufficiently erupted, these pits 
and fissures should be filled in the usual 
way.”® 

Report of the Clara Wachtel Dental 
Clinic: “The essence of prevention ob- 
viously lies in the early detection of de- 
fects and their correction.”* 

An observer in New Zealand says: “In 
New Zealand, where every school child 
receives the benefits of prophylactic 
odontotomy, the reduction in the loss of 
teeth has been most marked.” 

Dr. Haenke, of Australia, reports 
lowering costs of dental care with in- 
creased saving of teeth as the result of 
prophylactic odontotomy. 

J. M. Wisan, in his report “Preventive 
Dental Service in the School Clinic,”? 
says: “All the permanent molars that 
have received prophylactic odontotomy 
treatment are now if sound condition.” 
He also shows some interesting results 
through a period of years as the result of 
this practice ; for instance, an increase in 


the percentage of school population taken 
care of by the clinic of from 25 per cent 
in 1930 to 66.6 per cent in 1933, with 
fewer clinic hours (185 hours in 1930 to 
174 in 1933) and a reduction in the 
number of defective teeth per pupil: 
seven defects per pupil in 1930; two de- 
fects per pupil in 1933. 

Similarly, it might be pointed out that, 
during the seven years in which the New 
York University Child Research Clinic 
was in existence, we did not lose one first 
permanent molar. Prophylactic odon- 
totomy was carefully practiced in this 
clinic, and we had ample opportunity to 
observe and record the effect of time on 
these cases. 

Every properly conducted dental serv- 
ice program in this country emphasizes 
the necessity for caring for pits and fis- 
sures—prophylactic odontotomy. Public 
health departments are dependent on 
budgets for their funds, and proof of ac- 
complished good must be shown before 
money is allotted. One of the features of 
the New York City program is the im- 
mediate care of all pits and fissures. 

Is there any justification for the prac- 
tice of prophylactic odontotomy? Just 
as I have striven throughout this paper 
to keep my own personal views out, so I 
now propound the question, with the one 
request that facts rather than subjective 
observations be accepted. Remember : 
“The enamel defect of today is the cari- 
ous cavity of tomorrow.” 
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HAS EXPERIENCE JUSTIFIED PROPHYLACTIC 
ODONTOTOMY? 


By Mitton J. Waas, D.D.S., Philadelphia, Pa. 


ROPHYLACTIC odontotomy is a 

measure for the prevention of dental 

caries, first advocated by Thaddeus 
P. Hyatt, and consisting of filling the 
pits and fissures of the deciduous and 
permanent posterior teeth. 

The question Is prophylactic odon- 
totomy a success? is an ambiguous one. 
“Success” may be judged upon varying 
standards. What I might consider a suc- 
cess, one of my confréres might deem a 
failure, and from a study of identical 
statistical data. 

In judging whether prophylactic odon- 
totomy is a success, we must analyze the 
operation on the basis of its two funda- 
mental applications, in public health 
work and in private practice. From the 
standpoint of a public health measure, I 
would say that it is a failure. From the 
standpoint of private practice, the neces- 
sity for it in a carefully conducted prac- 
tice has been overestimated. 

The trend in scientific medical prac- 
tice is marked by a stress on prevention 
of illness or infection even more than on 
cure. This note of prevention is even 
more accentuated in the field of public 
health service. For analogy, I shall men- 
tion vaccination for smallpox, an ac- 
knowledged success as a public health 
measure. The reasons are several: It is 
easy to apply ; it can be applied quickly ; 
application is almost painless; the cost 
is negligible; expensive equipment is 
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unnecessary; the result is long lasting, 
and universal application is possible. Be- 
cause of these facts, vaccination is, in 
most instances, made mandatory by law. 

Prophylactic odontotomy, considered 
from the same standpoints, is more or 
less difficult of application, is time con- 
suming, is usually more or less painful, 
is expensive, requires costly equipment, 
and is frequently unsuccessful. Because 
of these facts, it has not been made 
mandatory by law. Furthermore, uni- 
versal application is not feasible, at least 
under any existing plan. 

Any public health measure should 
have universal application. Does my 
audience for a moment believe that den- 
tists enough or millions enough will be- 
come available to apply this operation 
of prophylactic odontotomy upon a uni- 
versal scale? Having been a member of 
a state department of health for several 
years, I have some knowledge of the stu- 
pendous cost such a program would en- 
tail. The fact that in Pennsylvania alone 
there are nearly 2,000,000 school children 
will bring some realization of possible 
costs to mind. 

Prophylactic odontotomy is preven- 
tion in theory. In application, it is an 
operation ; namely, the filling of a tooth. 
An operation, in the usual conception 
of the term, is a procedure resorted to 
after a disease has become established ; 
that is, the correction of a pathologic 
condition. 

If this is so, an operation cannot be 
considered a preventive measure. How 
can operative measures be considered 
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prevention? If a disease was really pre- 
vented, any operation would be unneces- 
sary. To operate before the disease is 
present is illogical. 

If we are to judge prophylactic odon- 
totomy from the standpoint of private 
practice, it is successful in saving that 
one surface of the tooth to which it has 
been applied if it is performed by a 
capable and conscientious dentist. It 
must be born in mind, however, that it 
is only the one surface that is saved. 
The procedure fails entirely to prevent 
interproximal caries. At the time Dr. 
Hyatt first promulgated the theory of 
prophylactic odontotomy, the use of the 
so-called bite-wing film for the detection 
of interproximal caries was unknown. 
With the constantly increasing use of this 
means for early detection of this type 
of dental decay, a new and extensive 
revaluation must be made. In other 
words, the problem of interproximal de- 
cay would loom much higher upon the 
horizon than it did when Dr. Hyatt first 
voiced the theory, years ago. New tables 
on tooth surface caries should be 
evolved. 

Interproximal decay is a much greater 
menace to the pulp than is occlusal de- 
cay. Therefore, if we would adequately 
protect a tooth against caries before it 
has developed, we should have to insist 
on mesioclusodistal fillings in each bicus- 
pid and molar tooth immediately upon 
its eruption. 

As already pointed out, prophylactic 
odontotomy is not at present possible of 
universal application. If this is true, and 
since present-day accepted operative pro- 
cedures are successful when properly 
applied, we have not advanced under the 
prophylactic odontotomy theory. 

Many children have a natural im- 
munity to the disease, and, in such cases, 
the procedure will be a waste of time, 
effort and money. As it is supposed to 
be employed before the disease has ap- 
peared, we should develop some means 


of determining what children possess im- 
munity, before applying a cure. 

Conservative dentists of mature judg- 
ment, with well-established practices, 
have only too often observed cases in 
which prophylactic odontotomy has been 
practiced upon children by over-zealous 
youthful dentists, usually without well- 
established practices. In many of these 
cases, the “grooves” of the occlusal sur- 
faces, and not the “fissures,” were filled. 
The necessities of remuneration were 
perhaps more carefully considered than 
the necessities of operative interference. 

Most of us can readily call to mind 
many cases of abrasion and erosion in 
the mouths of adults of advancing years, 
with little or no caries present. 

With our rapidly advancing knowledge 
of the value of adequate nutrition, both 
prenatal and postnatal, and of the im- 
portance of frequent and regular dental 
prophylaxis and the more widespread 
school instruction now being given in the 
early formation of good health habits, 
including home care of the mouth and 
teeth, we may look forward to an im- 
proved dental health status without the 
necessity of applying the principle of 
prophylactic odontotomy. 

Nor are optimal nutritional require- 
ment problems the entire story: the fac- 
tors of nutritional assimilation, utilization 
and elimination are also of major im- 
portance. 

A wise choice for the future, it would 
seem, would be the path of research 
rather than the field of operative inter- 
ference. 

In conclusion, I would say that ex- 
perience has not justified prophylactic 
odontotomy. However, if Dr. Hyatt has 
succeeded in arousing us to an acute 
awareness of the necessity for earliest 
recognition of beginning caries, he has 
accomplished something of great value 
and of which I believe our profession is 
duly appreciative. 

235 South Fifteenth Street. 
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PULP MANAGEMENT: A SUMMARY* 


By Kennet A. Easticx, A.M., D.D.S., Ann Arbor, Mich. 


O many interesting and controversial 
questions have been raised by the six 
papers in the symposium on pulp 

management that it is a pleasure to at- 
tempt a summary of their statements, but 
difficult to refrain from taking sides. It 
is my purpose to review the contents of 
these papers as briefly as possible and to 
emphasize those questions that are con- 
troversial or that demand more study or 
research. A logical method of reviewing 
the entire pulp management problem, 
perhaps, is in the order of progressively 
delayed conditions. One procedure to 
help solve a serious problem in pulp 
management has been presented ; another 
procedure, for managing a vital exposed 
pulp in a deciduous tooth ; and a method 
of managing a putrescent pulp in a de- 
ciduous tooth and the postextraction 
steps to take when management of the 
pulp is no longer feasible or possible. 


I. HAS EXPERIENCE JUSTIFIED PROPHY- 
LACTIC ODONTOTOMY ? 


Prophylactic odontotomy has, in one 
paper, been defined briefly as a theory of 
prevention of dental caries by the filling 
of pits and fissures. It has been pointed 
out that one’s understanding of success is 
always relative and that, in a considera- 
tion of the application of this prophy- 
lactic procedure, public health practice 
as well as private practice must be con- 
sidered. 


*Summary of the papers by Drs. Harris, 
Wagner, Kohn, Callaway, Dwyer and Waas, 
presented in a symposium. 
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From a public health measure view- 
point, it has been judged a failure when 
compared with such a highly satisfactory 
preventive measure as vaccination against 
smallpox. Prophylactic odontotomy has 
been characterized as (1) difficult of 
proper application, (2) time-consuming, 
(3) more or less painful, (4) expensive, 
(5) demanding of expensive equipment, 
(6) incompletely immunizing, (7) pre- 
ventive in theory, but operative in appli- 
cation and (8) not mandatory by law. In 
a second paper, the practice of prophy- 
lactic odontotomy has been compared to 
vaccination since it is (1) a known spe- 
cific, (2) simple of application, (3) pain- 
less when performed early, (4) quick 
and (5) inexpensive. 

From the standpoint of private prac- 
tice, prophylactic odontotomy has, in the 
first instance, been said to be successful 
on one surface of a tooth only. It has 
been noted that many children have a 
natural immunity, in which case opera- 
tive immunization is wasteful, and it is 
suggested that a method should be de- 
veloped to determine the status of these 
immune children in advance. The criti- 
cism has been raised also that, in many 
cases, dentists have filled the grooves, 
but not the fissures, on the occlusal sur- 
faces of young teeth. It has been stated 
further that the rapidly advancing knowl- 
edge of the value of adequate nutrition 
and regular dental prophylaxis, along 
with more extensive health education in 
the schools, will lead to improvement of 
dental health without the practice of 
prophylactic odontotomy. The conclu- 
sion has been reached that experience has 
not justified the practice of this measure, 
but realization of the necessity for early 
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detection of initial caries has made the 
practice worth-while. 

Certain questions have been provoked 
by these two discussions and their con- 
trasting viewpoints indicate that the sub- 
ject is controversial. The Report of the 
Curriculum Survey Committee, in 1935,’ 
proposed a new course on the “Applica- 
tion of Preventive Principles,” in which 
“remedial preventive measures” were 
suggested for all age periods from pre- 
natal life to old age. Inasmuch as a par- 
tial denture may be so scientifically con- 
structed that it prolongs the period 
before a full denture will be necessary, its 
construction becomes a preventive meas- 
ure. May not any procedure which pre- 
vents a more serious subsequent procedure 
be considered, if not preventive, at least 
prophylactic, and, as so, be justifiable? 

Bunting? has reported that only 5 per 
cent or less of civilized people are natu- 
rally immune to caries and that immu- 
nity may be of a temporary nature. The 
question may be raised, “Is it not wise to 
possibly err in from 3 to 5 per cent of 
cases through treatment of retentive fis- 
sures in all?” 

Fosdick, Hansen and Epple,’ of North- 
western University, reported a test for 
caries susceptibility in 1937. Hadley,* of 
the University of Michigan, reported a 
quantitative test in 1933; while Jay,° of 
the same school, has reported the use of 
this test in detail and invited dentists 
anywhere in the United States to make 
use of the faciilties of his laboratory. An- 
other question may then be raised, “Do 
we not have an available method to de- 
termine immunity ?” 

Kronfeld and Schour* have stated 
that, on the basis of histologic examina- 
tions in which the neonatal line was used 
as a biologic landmark, calcification of 
the teeth in utero is not markedly influ- 
enced by a fluctuation in the condition of 
the mother except, perhaps, in cases of 
grave maternal illness or a deficiency such 
as osteomalacia. The question may be 
raised, therefore, “What can we expect to 


do with maternal diet as a caries- 
preventive measure for the child?” 

Probably every dentist in private prac- 
tice who works on a considerable number 
of children is confronted weekly by an 
irate mother. She has placed her child in 
the hands of a competent pediatrician 
during his first months of life and has fed 
him a well-balanced fortified diet ever 
since to the best of her ability to follow 
medical directions, and his teeth have 
decayed. Each mother of this type wants 
to know “Why?” Let us answer this 
question, “Do we in private practice get 
an actual cessation of caries as a result of 
our advice that the child eat a fortified 
diet unless ‘sweets’ are kept at a mini- 
mum?” 


II, PULP TREATMENT OF DECIDUOUS TEETH 


Two papers have been presented on 
the management of exposed and putres- 
cent pulps in deciduous teeth, one on 
indications for treatment and one on 
contraindications. The normal retention 
of deciduous teeth, it has been stated, 
eliminates one of the reasons that we 
have “dental cripples.” Three steps have 
been discussed as aids to such retention: 
(1) parental education to get children to 
the dentist before pulp treatments are 
necessary, (2) a technic of treatment for 
exposed vital pulps in deciduous teeth 
and (3) a technic for the treatment of 
putrescent deciduous teeth. 

Pulp capping for the treatment of a 
vital exposed pulp has been rejected be- 
cause of lack of success. The suggestion 
has been made that the necessity for the 
deciduous pulp to take part in root re- 
sorption reduces the chances of success- 
ful pulp capping. 

Two technics for successful treatment 
have been given. The tooth may be 
anesthetized, the bulbous portion of the 
pulp removed and eugenol sealed in the 
pulp chamber. A second application of 
formocresol may be sealed in, and the 
tooth may then be filled at the third ap- 
pointment with a paste of zinc oxide and 
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eugenol. If the operator prefers, an 
arsenic disk may be sealed in to devital- 
ize the pulp; the pulp may be removed 
at the second appointment, and formo- 
cresol may be sealed in the canals and 
the tooth filled at the fourth appoint- 
ment. 

After the elimination of those teeth in 
which treatment is not indicated, it has 
been recommended that putrescent de- 
ciduous teeth be isolated, instruments 
and teeth sterilized by a 60 per cent 
solution of alcohol and the teeth treated 
three times with formocresol, and then 
filled in the same manner as if a pul- 
potomy had been performed. Dr. Sweet’s 
rose-head bur technic has been recom- 
mended for teeth With persistent fistulae. 

Two papers have discussed contra- 
indications for the treatment of infected 
deciduous teeth. One paper has listed 
some of the difficulties involved in treat- 
ment: 1. The relation of non-vital teeth 
to focal infection is a controversial sub- 
ject. 2. It is difficult to maintain asepsis 
in treatment. 3. There is a lack of instru- 
ments and supplies that have been modi- 
fied for use in deciduous teeth. 4. There 
is no successful technic for thoroughly 
cleaning out and filling the canals of de- 
ciduous teeth. 5. The operator is always 
confronted by the hazard of failure. 
6. There is the potential danger to the 
child’s health in failure of treatment. 
7. The operator is unable to state scien- 
tifically that the teeth are restored to 
health. 8. Simple, effective space main- 
tainers can be placed usually in the time 
that is consumed by treatments. 

Both papers have agreed on certain of 
the contraindications: the unfavorable 
health of the child (the papers agree 
that the physician’s opinion should be 
followed in regard to the desirability of 
treatment) ; penetration of the bifurca- 
tion of the roots by caries, and resorp- 
tion of two-thirds of the roots. Each 
paper has given other conditions which 
contraindicate treatment: in a fistulous 
opening at the gingival margin of the 
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tooth and parapical abscess ; in case there 
is not enough crown left to hold a filling, 
and in the absence of a permanent suc- 
cessor. 

One author has summarized his po- 
sition on the treatment of infected de- 
ciduous teeth in a simple statement: 
“Perhaps the most tenable position in 
dentistry today regarding the pulp- 
infected deciduous tooth is the treatment 
of some that are carefully selected and 
the extraction of all others.” 

Certain questions have been suggested 
by the papers on root-canal therapy for 
deciduous teeth. Kronfeld’ has stated 
that the pulp of a human deciduous 
tooth takes no part in resorption. It 
must be recalled also that the Columbia 
University group reports®* a high degree 
of success with pulp capping. The ques- 
tion may be raised, “Do we have a ten- 
able explanation for our failures in pulp 
capping in children’s teeth?” 

Since the conservation of time is an 
aid both to patient management and ade- 
quate remuneration, it would be helpful 
to reduce the number of visits that have 
been outlined for the treatment of teeth 
with exposed vital pulps. A number of 
operators are using in vital teeth a pul- 
potomy technic in which only one ap- 
pointment is required for the completion 
of treatment and filling. Many opera- 
tors seal a devitalizing paste in at the 
first appointment and complete the pul- 
potomy, the pulp chamber filling and 
the amalgam filling at the second ap- 
pointment. The question may be raised, 
therefore, “Cannot these treatment steps 
be reduced ?” 

Some of the steps in the treatment 
of putrescent deciduous teeth also raise 
a question. The drug that has been sug- 
gested for the sterilization of teeth and 
instruments is a 60 per cent solution of 
alcohol. Since the effectiveness of alcohol 
in securing a bacteriologically negative 
field has been questioned,® the question 
may be raised, “On what sterilizing 
agents can the operator depend to secure 
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a bacteriologically negative instrument?” 
The drug treatment that has been sug- 
gested for use in infected deciduous teeth 
is three successive applications of formo- 
cresol. As Sommer’? has pointed out, 
there appears to be a doubtful action on 
the part of certain drugs toward certain 
strains of organisms. In some patients, 
bacteria in infected teeth have been found 
to resist a given drug, but have been 
killed promptly when a different drug 
has been sealed in. The variable resis- 
tance of the individual is still more im- 
portant than the variable reaction of 
drugs as carried out in laboratory ex- 
periments. Another treatment question 
may be raised, therefore, “Is not treat- 
ment more apt to be efficient in a tooth 
if a rotation of drugs is used?” 

Contra-indications for root-canal work 
have become highly controversial. Both 
papers stated that teeth with two-thirds 
of their roots resorbed should not be 
treated. Kronfeld’ has stated that re- 
sorption is an intermittent process with 
alternate periods of resorption and repair 
by recalcification. Unless a series of 
radiograms are available to determine 
the original length of a deciduous root, 
the operator may have no way to de- 
termine how much root is gone. The 
question may be raised, “Of how much 
practical value is this fraction of root 
length in diagnosis, for determining treat- 
ment?” 

The statement has been made that in- 
fected teeth in the mouths of children 
whose health is poor should always be 
extracted. Is this statement not an ad- 
mission of inadequacy and of failure of 
our technics for the treatment of decidu- 
ous teeth? If operators were able to treat 
deciduous teeth until they were negative 
to bacteriologic culture and were able 
to seal the canals hermetically, as is now 
being done in scientific root-canal work 
for adult teeth, the question might be 
raised, “Would adequate treatment of 
putrescent deciduous teeth in unhealthy 
children be indicated ?” 


No mention has been made of bac- 
teriologic cultures in the treatment of pu- 
trescent teeth. Hence, the statement in 
both papers that the physician’s advice 
should be followed in regard to the treat- 
ment of infected teeth in doubtful cases 
is probably logical. Physicians are ex- 
pected to have the entire health picture 
of the child in mind, but it is also true 
that most dental schools, at the present 
time, are training their graduates to a 
similar viewpoint. It is also true that 
many physicians are incompletely in- 
formed regarding the relation of infective 
foci to such conditions as arthritis. Teeth 
have been ordered out in adults when 
the joint condition was traumatic, gonor- 
rheal, tuberculous, syphilitic, hypertro- 
phic, menopausal or due to several other 
conditions which could not possibly be 
improved by the extraction of teeth. Many 
physicians still have an arbitrary attitude 
regarding a “dead” tooth. Extraction of 
teeth has been ordered regardless of the 
scientific skill with which they have 
been treated and the absence of radi- 
ographic or bacteriologic evidence for ex- 
traction. Many teeth have been sacrificed 
because a healthy vital tooth carried a 
seamless crown or because the shadow 
of the antrum or a mental foramen has 
been superimposed on the apex of a 
root. Another question may be raised, 
“Unless the average practitioner of medi- 
cine (whoever the average practitioner 
is) keeps himself informed, both med- 
ically and dentally, of how much value 
in diagnosis is his advice?” 

One other contraindication for the 
treatment of pulp-involved deciduous 
teeth has been given, “the absence of a 
permanent successor.” The reviewer is 
acquainted with a fellow dentist who has 
carried such a treated tooth for twenty- 
two years. 


Ill. THE MAINTENANCE OF SPACE 


The two papers on the maintenance 
of space have expressed the same position 
in regard to early loss of teeth. One has 
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stated that almost any space due to early 
loss of teeth requires maintenance; the 
other, that the cessation of the heart 
beat is the only contra-indication. 

It has been pointed out that the chances 
for proper development are better if 
space maintainers are placed, and two 
rules have been listed for determination 
of the type of appliance to be used. Any 
type that involves the deciduous cuspid 
teeth must be a compensating appliance, 
while any that involves the posterior 
teeth alone may be a fixed appliance. 

Ten requirements have been cited for 
a successful space maintainer. It should 
(1) maintain the space, (2) follow devel- 
opment, (3) restore function, (4) permit 
tooth motion, (5) restore the appearance, 
(6) aid phonation, (7) prevent tooth 
elongation, (8) be easily cleaned, (9) be 
readily removed and (10) involve no 
tooth cutting. 

Certain conditions have been suggested 
wherein a space maintainer may not be 
necessary. If examination of a radi- 
ogram has led one to expect that the 
permanent tooth will erupt within six 
months, an appliance is not indicated. 
Since the permanent incisors are much 
larger than the deciduous incisors, it has 
been suggested that the “growth urge” 
may continue after early extraction of 
the deciduous incisor. In early loss of 
deciduous incisors, however, it is sug- 
gested that the rule of Stanton be applied 
and note be made as to whether the 
space between the mesial edges of the 
two lower deciduous cuspid teeth is equal 
to the combined mesiodistal diameter of 
the lower deciduous cuspid and _ first 
molar and second molar teeth. 

It has been noted also that spaces are 
less apt to close during the time between 
the growth acceleration periods which 
precede the eruption of permanent teeth. 
Similarly it has been noted that the first 
deciduous molar space is less apt to 
close than the second, and a lower space 
less apt to close than an upper one. While 
a space is under observation, the patient 


may be dismissed with a gage for his 
parents to use to check the space. 

The observations have been made that 
sharp interlocking cusps in good occlu- 
sion tend to prevent drifting, while the 
extrusion of an unopposed tooth is often 
of as much significance as loss of space. 
The final observation which may be con- 
sidered a contraindication has been stated 
as absence of a permanent tooth whose 
space is to be closed. 

Several controversial questions may be 
raised in regard to space maintenance. 
The figures of Lewis and Lehman™ on 
the lateral diameter changes in the de- 
ciduous arch from 3 to g years indicate 
distinct growth differences in each de- 
ciduous molar region. The average ex- 
pansion in the maxillary deciduous first 
molar region is 3.06 mm.; maxillary sec- 
ond, 1.90 mm.; mandibular first, 1.27 
mm., and mandibular second, 2.12 mm. 
The question may be raised, “Is it a safe 
rule to use a fixed appliance to bind pos- 
terior teeth together?” 

Both papers on space maintenance sug- 
gest the danger from extrusion of an un- 
opposed deciduous tooth. One of our 
graduate students recently went through 
the literature in an attempt to find re- 
ports of studies of the effect of such ex- 
trusion on occlusion. He was unable to 
find any. “Do we know that an extruded 
deciduous molar will cause malocclu- 
sion?” 

Another question is often raised : “How 
important is the complete maintenance 
of function of the deciduous teeth to the 
child’s economy and permanent occlu- 
sion?” Adults have been known to go 
through their last three decades of life 
without teeth and without dentures and 
have maintained themselves in health. 
Many children go a year or longer with- 
out a permanent tooth after the physio- 
logic loss of a deciduous tooth, ard such 
spaces are rarely questioned. Many spaces 
do not close; many do, and many close 
and later open. The question may be 
presented, “Is it not sensible to take a 
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small impression of the postextraction 
space, make a simple cast and then ob- 
serve the space periodically by means 
of this record?” 

The loss of deciduous incisors has 
been discussed in the light of a contra- 
indication because of the presence of a 
growth urge due to the formation of the 
larger, permanent incisors. When the 
occlusion of the maxillary and mandibu- 
lar cuspids is considered, one is led to 
expect the maintenance of incisor space 
in the maxillae and its loss in the man- 
dible. Some development can be cred- 
ited to the occlusion of the remaining 
teeth, and some may be credited to hered- 
itary growth patterns. The question may 
be raised, “Is the development of the 
permanent teeth responsible for all an- 
terior jaw enlargement?” 

The use of measurement standards 
tends to become mechanistic, and the 
operator tends to disregard individual 
patient variation. May not application 
of the rule of Stanton to anterior spaces 
be subject to the same criticism as the 
use of Bogue’s Index? At one time, a 
number of orthodontists diagnosed as a 
case for treatment a deciduous arch which 
measured less than 28 mm. across the 
palate between the lingual surfaces of the 
second molars. Other orthodontists soon 
noted that wide arches might develop 
malocclusion, and narrow arches often 
did not. 


A statement by Moore’? may be inter- 
jected for the purpose of discussion : 

In studying measurements of a group of 
developing faces, standard deviation from 
the mean or average during the transition 
period is greater for any one measurement, 
either of dimensions such as arch width or 
of time such as eruption date, than it is in 
adulthood when the task of assembling parts 
is practically accomplished. Practice based 
on false standards of measurement during 
the growth period and not on full realization 
of variability among’ growing children is 
definitely hazardous to the patient, particu- 
larly when it involves mechanical interfer- 


ence. There is no fact of nature so invariable 
as variation. 


This summary is presented as a review 
of a symposium on pulp management in 
children’s teeth. Dentistry for children 
has been retarded by inadequate tech- 
nics, the empiric use of drugs, the inser- 
tion of temporary filling materials, the 
acceptance of folklore about deciduous 
teeth and the lack of a public health 
attitude toward children’s dentistry. For 
these reasons, it behooves all clinicians 
and teachers to attack the problem of a 
children’s practice critically, but with 
open minds. The literature on dentistry 
for children contains numerous contro- 
versial statements, some of which have 
been raised in this paper. It is hoped 
that they may serve as a basis for more 
discussion, investigation and research, re- 
sulting in professional growth. 
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THE PROGRESS OF AMERICAN DENTISTRY 


By Artuur H. Merritt, D.D.S., New York, N. Y. 


of American dentistry and not be 

impressed with the magnitude of 
its accomplishments. It has within the 
brief space of one hundred years elevated 
itself to the status of a learned profession 
and made itself known for its excellence 
wherever dentistry is practiced. In addi- 
tion, it has the distinction of being one 
of the few professions in which the 
world looks to the United States for 
leadership. 

Let us consider briefly some of the 
steps that have led up to the present pre- 
eminence of the profession, and also 
some of the problems that have to be 
solved in the immediate future, if it is to 
continue in the progress that it has al- 
ready made. 

As one draws aside the curtain that 
hides from view the record of the past, 
he will note, first of all, that dental dis- 
eases are as old as civilization itself and 
are probably older, and it is only within 
recent years that any success has been at- 
tained in their control. Not until the six- 
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teenth century was there any sign of the 
separation of dentistry from conventional 
medicine ; and it was not until after the 
birth of American dentistry that any 
scientific progress could be said to have 
been made. 

As we look into the history of Ameri- 
can dentistry, we find that it had its 
birth when in 1630—only ten years after 
the landing of the Pilgrims—there were 
brought to the Massachusetts Colony 
from England three barber-surgeons. 
These men provided the only dental serv- 
ice available to the Colonists. It is re- 
ported of one of them that being sent for 
by a man in the neighboring settlement 
of Roxbury, who was suffering from 
toothache, he set out on his errand of 
mercy guided by a maid who had been 
sent to pilot him through a trackless 
wilderness, and he and his guide were 
overtaken by a snow storm and both 
perished. 

There is no further record of dentistry 
in this country until 1735, when a man 
by the name of Mills, a wig maker in 
New York, advertised to extract teeth. 
From then to the opening of the nine- 
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teenth century, there came to these shores 
from Europe in increasing numbers men 
who were more or less versed in the art 
of dentistry as it was then practiced. 
Their number is said to have been about 
sixty-five. They had no dental education 
in the sense in which we use that term, 
having acquired what knowledge they 
possessed of the art of dentistry in the 
office of some practitioner of the day. 
There were, however, in that small group, 
men of vision, men who thought of den- 
tistry in terms of health service and cov- 
eted for it a wider field of usefulness. 
Accordingly, under their leadership, there 
was organized in the City of New York, 
December 3, 1834, the first dental so- 
ciety in this country, in which men en- 
gaged in the practice of dentistry could 
come together for study and mutual im- 
provement. The chief purpose of this 
society seems to have been the suppres- 
sion of quackery. In June 1839, less than 
five years later, there was published the 
first journal in the world devoted ex- 
clusively to dentistry—the American 
Journal of Dental Science. 

The next step in the evolution of den- 
tistry was the granting of a charter, Feb- 
ruary 1, 1840, for a dental school, the 
first in the world ; namely, the Baltimore 
College of Dental Surgery. This epoch- 
making event properly marks the birth 
of dentistry as a profession. It did not, 
however, mark the separation of dentistry 
from medicine, as has been frequently 
affirmed. That separation occurred far 
back in history, made inevitable by the 
inherent differences in practice. The 
founders of the first dental school did 
not seek to engraft dental education 
upon medical education by establishing 
a chair of dentistry in the medical school. 
This cannot be made too plain. Unfor- 
tunately, this legend has crept into our 
literature and has come to be generally 
believed. There is now evidence that the 
founders of that first dental school were 
firmly convinced that the public could be 
better served if dentistry created its 


own educational institutions. Rightly or 
wrongly, this was done. 

In August of 1840, there was organized 
in New York the first national dental 
society, the American Society of Dental 
Surgeons, the progenitor of our present 
American Dental Association. Thus we 
see that within the brief period between 
1834 and 1840—a period of less than six 
years—dental organization, dental jour- 
nalism and dental education all had their 
origin. On this foundation, dentistry be- 
gan the building of a profession which 
has now endured for a hundred years. 
The task which it set for itself has not 
yet been completed, notwithstanding the 
remarkable progress that has been made 
since that foundation was laid. Much 
remains to be done. 

But before considering the steps that 
are immediately necessary to its further 
progress, let us pause to consider an event 
of transcendent importance in the early 
history of organized dentistry. I refer to 
the discovery of surgical anesthesia. The 
dentist of that day, oftener than the phy- 
sician or surgeon, was called upon to 
perform surgical operations among his 
daily duties. Consequently, he was search- 
ing for some anodyne—something that 
would bring surcease from pain. Thus 
when Horace Wells saw the effects of 
“laughing gas” as administered by Colton 
on that December night in 1844, he 
quickly sensed its possibilities for the 
painless extraction of teeth. To test its 
efficacy, he took the gas himself and had 
one of his own teeth extracted. 

Few of us realize what that meant in 
1844. It required courage of a high order 
to inhale an unknown gas to the point 
of complete insensibility. What would 
happen if this was done? There was no 
one who knew the answer. Yet Horace 
Wells was willing to face the unknown if 
in so doing he might bring relief to suf- 
fering humanity. We cannot too greatly 
honor his memory. Riggs, who extracted 
the tooth and thus had the distinction 
of having performed the first surgical 
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operation under anesthesia, in writing of 
the event later, says : 

No one but Wells and myself knew to 
what point the inhalation was to be carried. 
. . . Our agreement the night previous was 
to push the administration to a point hitherto 
unknown. We knew not whether death or 
success confronted us. It was a terra incog- 
nita we were bound to explore. 


Less than two years later, October 16, 
1846, William T. G. Morton, a one-time 
pupil of Wells and doubtless familiar 
with his experiments, demonstrated be- 
fore the Massachusetts General Hospital 
the anesthetic properties of sulfuric 
ether. Thus, there was given to the world 
in the brief space of two years the price- 
less boon of surgical anesthesia, a gift of 
incomparable value, from two American 
dentists “before whom, in all time, sur- 
gery was agony; after whom, pain in 
surgery was averted and annulled.” 

I shall not here recite the accomplish- 
ments of American dentistry since those 
early days nearly a hundred years ago 
when it embarked upon its unknown 
course. You are all more or less familiar 
with them. Instead, let me call your at- 
tention briefly to some of the unfinished 
tasks of the present and those also that 
are bound to present themselves in the 
immediate future. The first thing that 
impresses one as he surveys the present 
is that, notwithstanding a century of 
progress in American dentistry, dental 
ills have not been materially reduced. 
They are still almost universal. We have 
not, with all our boasted progress, 
learned their cause or how they can be 
prevented. This is not to be taken as a 
reflection upon the profession. Notwith- 
standing the millions of dollars that have 
been expended, the causes of cancer and 
the common cold still remain a mystery. 
As we make an inventory of the things 
that need to be undertaken in the cen- 
tury stretching before us, we agree that 
research should be given first place. The 
problem of dental care for all the people 
can never be solved by present methods 
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of dental practice. Some way will have 
to be found for checking dental dis- 
orders at their source before anything ap- 
proaching complete success can be hoped 
for. 

And this brings up the subject of the 
profession’s obligation to provide for a 
wider distribution of dental care. The im- 
portance of this is, I think, fully recog- 
nized by the profession and will play a 
large part in the dentistry of the future. 
The American Dental Association has 
already expressed its willingness to co- 
operate, under certain reasonable condi- 
tions, in any governmental effort that is 
made to provide dental care for those 
unable to provide it for themselves. The 
next century will, I believe, see great 
progress along these lines. 

Dental education is another problem 
which, it would seem, has not been solved 
to the satisfaction of all. This is shown 
by the experiment recently made at Yale 
and now under way at Harvard. How 
shall the dentist of the future be edu- 
cated to give the maximum of service? 
Should he be given a conventional med- 
ical education with dental training su- 
perimposed, as is the opinion of some, or 
shall he continue along present lines 
with the improvement that is sure to 
follow? Again, shall dentistry be broken 
up into groups educated on varying lev- 
els? These are some of the questions 
that will have to be answered as we set 
our faces toward the future. 

Lastly, there is the problem of pre- 
vention; that is, the reduction in dental 
diseases that could be brought about by 
the systematic application to daily prac- 
tice of present-day knowledge in this 
field, incomplete though that is. Dental 
diseases are unique in that they create 
conditions that are, to a certain extent, 
irreparable. Teeth, and the alveolar 
process which supports them, do not pos- 
sess the power of self-repair. This means 
that early detection of disease is of su- 
preme importance in its control. Neg- 
lect in this respect not only means an 
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uncertain prognosis, but also adds im- 
measurably to the cost. And, in these 
days, when much is being said about the 
high cost of dental service, this is a fea- 
ture of the problem that should be given 
serious attention. I think most of you 
will agree that, by means already known 
and tried, it would be possible to lessen 
very materially the incidence of dental 
disease, and, incidentally, reduce the 
present cost of dental service. At the same 
time, this would make possible the care 
of a greatly increased number of people. 

I am not unmindful of the fact that, 
in order to accomplish this, there must 
be greater cooperation on the part of the 
public. If prevention in the larger sense 
is ever to achieve its purpose, some way 
must be found to check dental diseases 
at their source. This we can only hope 
to do by a long range program of re- 
search ; and since all research in dentis- 
try (as in medicine) is carried on in the 
interest of the public, it is the public 
that should support it. This it has not 
done. If the public complains that, after 
a century of progress in dentistry, the 
dental ills of mankind are still almost 
universal, it can be said in reply that it 
is not itself entirely blameless. While 
millions have been given for research in 
many related fields (and wisely so), al- 
most no part of it has been given for 
research in dentistry. Meanwhile, and as 
tangible evidence of the recognition of 
the importance of research, the Amer- 
ican Dental Association has expended 
more than a half million dollars, all of 
which has been contributed by the pro- 
fession itself. The problem, however, 
cannot be solved in this way. There must 
be a more general recognition on the 
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part of the public that it too has a re- 
sponsibility in the matter and that, if 
preventive dentistry is ever to become 
anything more than a dream, it must 
have public support. This it has never 
received. On this point, a writer in one 
of our metropolitan papers has this to 
say: 

If teeth are guilty of all the evils charged 
against them, why aren’t dentists equipped 
to find the cause and get rid of it? The 
answer is that dental schools are not en- 
dowed or equipped for postgraduate and 
research work. They are the neglected step- 
children of science. Even the instructors for 
the most part practice on the side to get a 
living. Brilliant young men who need back- 
ing for cancer research usually find it; but 
who will support one who wishes to spend 
his life discovering the mysteries of teeth? 
It is a queer civilization that endows dog 
hospitals and will not spare the money to 
discover why bad teeth cripple its people. 

One of the duties of the dental pro- 
fession, as it girds itself for another cen- 
tury of service, is the education of the 
public to a wider appreciation of its re- 
sponsibility in the field of dental re- 
search. The profession has for years 
carried on a campaign of education as to 
the importance of oral health, and ways 
by which the individual can help him- 
self; but it has not stressed, as it must 
do in the future, the importance of re- 
search and the need for financial sup- 
port. It is probably not too much to say 
that if intelligent cooperation along these 
lines could be had, it would be possible 
in the very near future to reduce by one- 
half the dental ills and the dental bills 
of the public. It is along this road that 
the future progress of dentistry lies. 

580 Fifth Avenue. 
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THE FLUORINE AND DENTAL CARIES PROBLEM 


By Gera.p J. Cox, Ph.D., Pittsburgh, Pa. 


others have discussed fluorine in 

general and with specific reference 
to mottled enamel. This review will con- 
sider only the facts pertinent to dental 
caries. 

In 1931, Smith, Lantz and Smith* and 
Churchill’ showed that the presence of 
fluorides in drinking water causes mottling 
of the enamel. Previous to this demon- 
stration of a dental effect of fluorine in 
man, certain suggestions of relevance 
were recorded in the literature. In 1805, 
Gay-Lussac,® after the discovery of flu- 
orine in fossil enamel by Morichini in 
1802, showed the presence of fluorine in 
human enamel. Since then, many views 
concerning the functions of fluorine, 
especially in bones and teeth, have been 
reported. For example, in 1892, Crich- 
ton-Browne’ thought “it well worthy of 
consideration whether the reintroduction 
into our diet, and especially into the diet 
of child-bearing women and of children, 
of a supply of fluorine in some suitable 
natural form . . . might not do some- 
thing to fortify the teeth of the next 
generation.” Only passing attention can 
be given to such suggestions prior to, say, 
1931, interesting as they may be histor- 
ically, as they were made without accu- 
rate knowledge of the fluorine content of 
enamel, with no proof of a difference in 
fluoride content of sound and of carious 
enamel, and with no evidence of a differ- 
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ence in caries incidence as correlated with 
the intake of fluorine. On the other 
hand, observations on dental caries in 
mottled enamel cases are of significance 
for at least two reasons: (1) it is now 
known that ingestion of fluorine is not 
only the cause of mottling of enamel, but 
is also effective in the reduction of the 
dental caries incidence, and (2) it is 
plain that fluorine alters enamel struc- 
ture. 

Black, with the collaboration of 
McKay,® in 1916 rediscovered mottled 
enamel, described the condition and 
observed that dental caries was less preva- 
lent in affected areas. Bunting, Crow- 
ley, Hard and Keller® described observa- 
tions on 103 children at Minonk, II, 
sixty-eight having mottled enamel. They 
said : 

In regard to the prevalence of dental caries 
among these children the percentage of those 
affected was about the same as would be 
found in any other community, but although 
caries occurred in the mouths of most chil- 
dren, its extent and activity were remarkably 
limited. The great majority of cavities con- 
sisted of small pit and fissure lesions in the 
molars and seldom did caries extend beyond 
that stage. In this respect the behavior of 
dental caries in the mouths of these children 
is distinctly different from that which usually 
occurs. The bacterial cultures taken from 
this group did not show the same correlation 
with the activity of dental caries as found 
in other communities. 

McKay,’°® who had been an associate 
in the study of mottled enamel at Min- 
onk, Ill., offered further data indicating 
that there is less caries in mottled enamel 
areas. Dean™ correlated the data on 
dental caries and mottled enamel in three 
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areas, showing generally a reduced inci- 
dence of decay. 

There are three research groups who 
have given evidence of three different 
kinds that the physiologically normal 
fluorine intake markedly reduces the 
incidence of dental caries. Armstrong 
and Brekhus’” ** found that sound hu- 
man enamel averages 111 parts per 
million of fluorine as compared to 69 
parts in the enamel of carious teeth. 
Dean, Jay, Arnold, McClure and EIl- 
vove'* examined 12, 13 and 14 year old 
children of Galesburg, Monmouth, Ma- 
comb and Quincy, IIl., for mottled 
enamel and dental caries and the count 
of L. acidophilus in the saliva. The first 
two of these cities have water with 1.8 
parts per million of fluorine and the lat- 
ter two, 0.2 parts. In terms of carious 
teeth per hundred children, they found 
for Galesburg 201, Monmouth 205, Ma- 
comb 401 and Quincy 633, with the re- 
spective percentages of caries-free chil- 
dren 35.1, 35-1, 14.3 and 4.0. In general, 
the count of L. acidophilus was lower in 
the cities with the higher fluorine content 
of the drinking water. Cox, Matuschak, 
Dixon, Dodds and Walker’ ascertained 
that the caries incidence in rats from 
mothers with sodium fluoride added to 
the diets up to 40 parts per million was 
significantly less than that of the control 
litters. An important point in this ex- 
perimental demonstration of the unique 
function of fluorine is that the teeth of 
the young rats were formed with only 
the fluorine derived from the mother. 
After they had been weaned, all rats 
were placed on the same low-fluoride 
caries-producing diet. The data are evi- 
dence that the resistance to caries resides 
within the rat, presumably localized in 
the enamel. 

Miller*® and Hodge and Finn™ have 
shown that if high levels of fluoride are 
present in a caries-producing diet, the 
incidence of caries in’ rats is greatly re- 
duced. These and similar experiments on 
very high levels of fluoride intake may 
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indicate possible mechanisms of the pre- 
vention of dental caries by fluorides ; 
namely, inhibition of various phases of 
bacterial activity, but the extrapolation 
of such findings to the physiologic level 
is very uncertain. Bibby and Van Kes- 
teren*® have provided some means of 
bridging the gap between the toxic and 
physiologic dosages. They have demon- 
strated that oral streptococci produce in 
Douglas’ broth containing 5 per cent of 
glucose with 0, 2, 10, 50 and 100 parts 
per million of added sodium fluoride, 
3.18, 2.62, 2.34, 2.14, 1.73 and 1.48 cc. 
of titratable acid in twenty-four hours. 
Acidity in this case was titrated as }\. 
These data suggest that the activities 
of acidogenic organisms isolated from 
the mouth are definitely reduced by low 
concentrations of fluorides. According to 
Bibby and Van Kesteren, the viability 
of the streptococci was greatest in the 
highest fluoride concentrations. Similarly 
to- Bunting, Crowley, Hard and Keller® 
at Minonk, IIl., Dean, Jay, Arnold, Mc- 
Clure and Elvove’™ have reported that 
interproximal caries, as presented by the 
eight susceptible surfaces of the four 
upper incisors, is about one-sixteenth as 
prevalent in Galesburg as in Quincy. 
Pit and fissure caries is much more com- 
parable as to frequency. Armstrong and 
Brekhus’? showed enamel from non- 
carious slightly mottled teeth to have 
250 parts per million of fluorine, and 
from severely mottled teeth, with various 
degrees of caries, about 350 parts. In a 
later paper,’* they say “teeth exhibiting 
severe degrees of mottled enamel and con- 
taining a considerably increased amount 
of fluorine may become carious.” 
Cheyne’® has shown that severely mottled 
molars of rats are subject to decay. 
Atkins”® has claimed “marked reduc- 
tion in number of oral bacteria and also 
definite arrest of caries” in twenty cases 
in which water containing 5 parts per 
million of sodium fluoride (equivalent 
to 2.26 parts of fluorine) was used on a 
toothbrush as a dentifrice. Haygood,” 


co 
do 
ga 
inc 
of 
sta 
85 
M 
wa 
flu 
tra 
col 
dif 
GI 
flu 
pre 
aci 
age 
th 
she 
anc 
an 
tic 
pre 
ent 
ca 
org 
anc 
tia 
Th 
lars 
tic 
pro 
in 
ini | 
ph 
de 
dist 
the 
tw 
resi 
su 
as 
dat 
to 


Cox—FLuorINE AND DENTAL CarRIES PROBLEM 


commenting on Atkins’ work, has left 
doubt whether concentration is to be re- 
garded in terms of fluoride or fluorine, 
indicating that the method is rather one 
of thorough rinsing of the mouth. He 
states that Atkins found a reduction of 
85 per cent in aciduric cell count. At 
Minonk, IIl., dental caries exists® and the 
water contains 2.2 parts per million of 
fluorine”* ; facts which are at least con- 
tradictory to Atkins’ claims, though of 
course the act of drinking water is quite 
different from rinsing the mouth. 


GENERAL DISCUSSION OF THE PROBLEM 


Elucidation of the mode of action of 
fluorine may do much to explain the 
process by which éaries begins. 

It is very generally accepted that 
acidogenic organisms are the excavating 
agents in dental caries and that they 
thrive best on carbohydrates. It has been 
shown by Jay and Voorhees,?* by Jay** 
and by Enright, Friesell and Trescher,”° 
and demonstrated by well known prac- 
tical applications, that the constant 
presence of L. acidophilus in an appar- 
ently caries-free mouth prognosticates 
caries, but there is no proof that micro- 
organisms initiate the process. Recogni- 
tion of the difference between initiation 
and promotion of caries may be essen- 
tial to an understanding of tooth decay. 
That the conditions: responsible for en- 
largement of the cavities may be iden- 
tical in every respect with those which 
produce the initial lesion does not lessen 
in any way the importance of viewing 
initiation and promotion as two distinct 
phases of caries. There is, however, evi- 
dence that initiation and promotion are 
distinctly different and therefore that 
the conception of the existence of these 
two stages accords with the facts. 

Structural and nutritional theories of 
resistance to dental caries generally have 
suffered from lack of definition as well 
as from a shortage of substantiating 
data. In this discussion, structure refers 
to those characteristics of enamel, other 
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than form, recognizable by sight or 
touch, with or without the aid of instru- 
ments which supplement these senses. 
Gross contour, such as is presented by 
pits and fissures, is excluded from the 
discussion, but the microscopic contour 
of tooth surfaces is one of the chief 
features indicated for study. Considera- 
tion of nutrition of enamel is herein lim- 
ited to the preeruptive phase of tooth 
life. 

It is a common postulate that preerup- 
tive nutrition of a tooth can provide an 
enamel structure that is permanently re- 
sistant to caries. The data on fluorine and 
dental caries which pertain to this pos- 
tulate are discussed below, and a theory 
of the initiation of caries through struc- 
tural failure is presented. 

Fluorine is the only unquestioned 
variant in enamel as between sound and 
carious teeth.*®° A fivefold variation as 
to this constituent has been shown by 
Armstrong and Brekhus?® 1° between the 
enamel of “normal” decayed teeth (69 
parts per million) and that of severely 
mottled carious teeth (350 parts). Like- 
wise, it may also be said, without effec- 
tive challenge, that fluorine is the only 
enamel constituent which has _, been 
proved to alter enamel structure. qIt is 
generally accepted that the fluorine 
which modifies enamel acts prior to or 


during the calcification of that tissue and . 


that subsequent change in the fluoride 


‘content or the structure of the enamel... 


because of continued exposure to flu- 
orides is negligible. These facts are 
clear proof that preeruptive nutrition 
can modify both chemical composition 
and structure of enamel. 

That the resistance of enamel to de- 
cay is not the result of chemical action 
in repelling bacteria is evidenced by the 
behavior of severely mottled enamel. 
Cheyne’® has demonstrated experimen- 
tally that severely mottled rat molars 
are subject to caries. Armstrong and 
Brekhus,’” incidentally confirming the 
susceptibility of severely mottled enamel 


to decay, have shown that the mottling 
of the enamel is roughly proportional 
to the fluorine content. But chemical ac- 
tion is expected to be proportional to 
the concentration of an active substance, 
and that such is the case for fluorine in 
inhibiting bacterial action is shown by 
the findings of Bibby and Van Kes- 
teren.’* It therefore does not appear that 
the fluorine of enamel protects from 
caries by chemical means. Volker,” 
moreover, has shown that although ex- 
tensively fluorosed enamel has reduced 
solubility in organic acids, “it seems 
doubtful that the amounts of fluorine 
present in slightly fluorosed teeth is suffi- 
cient to alter their acid solubility.” 

Saliva, which has been extensively 
studied in relation to dental caries, un- 
doubtedly plays an important part in the 
course of tooth decay. It is natural, 
therefore, that the inhibiting effect of the 
fluorides is attributed to modified oral 
conditions either from the drinking of 
fluoride-bearing waters or the immediate 
return of the fluorides by secretion. Or a 
long-period fortification of saliva can 
be postulated on storage of this element 
in the bones. The results of Bibby and 
Van Kesteren’* are the best indication 
that local effects, through either water 
or saliva, or both, can be expected. 

The data of Bibby and Van Kesteren’® 
are concordant except for acid produc- 
tion in the control medium. If the values 
are plotted on rectangular coordinate 
paper, all fall on a smooth curve except 
that of the control. The data fall along 
a line on semilogarithmic paper, with 
the greatest deviation shown by the con- 
trol. The discrepancy suggests that there 
is appreciable fluorine in the basic me- 
dium. I have fitted the data of Bibby 
and Van Kesteren to a straight line of 
the formula 

V=3.145 — 0.81668 log (a + x), 
in which V is the volume of jj alkali to 
neutralize acidity ; a, the fluorine content 
of the control medium, and x, the added 
sodium fluoride in parts per million. 
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This best fit by the x? test indicates 
that the control medium contains 1.05 
parts per million of sodium fluoride, 
equivalent to 0.48 parts as fluorine. A 
fitting using least squares as the criterion 
indicates 0.7 parts as sodium fluoride 
and 0.32 parts as fluorine in the basic 
medium. Extrapolation of the data of 
Bibby and Van Kesteren to lower levels 
of fluorine is not certain, as many sub- 
stances which repress biologic activity at 
high levels increase it at low concen- 
trations. Furthermore, to be applicable 
in explaining the difference of caries 
rate in mottled enamel districts, it would 
be necessary to show that a difference 
exists in the fluoride content of saliva, 
which is correlated with a difference in 
acid production by bacteria. 

Cox and Matuschak have analyzed a 
single sample of stimulated saliva pooled 
from three children each from Gales- 
burg and Quincy, finding 0.095 and 0.12 
parts per million of fluorine, respectively. 
These meager data are admittedly of no 
consequence other than indicating that 
the salivary concentrations which must 
be considered lie below the level even of 
the control culture medium of Bibby and 
Van Kesteren. Furthermore, no differ- 
ence of fluoride content of saliva from 
these cities is suggested. 

McKay”® has contended that structure 
plays no part in resistance to caries be- 
cause mottled enamel is not more subject 
to caries. He has himself observed’? less 
caries in mottled enamel, and the evi- 
dence of Dean, Jay, Arnold, McClure 
and Elvove" is conclusive that in mildly 
mottled enamel, or in the teeth of chil- 
dren in mottled enamel districts in which 
the dystrophy is questionable, there is 
less caries. This fact better supports the 
view that structure does play an impor- 
tant part in caries. The fact that severely 
mottled enamel is subject to caries is ad- 
ditional supporting evidence, as in that 
case the very poor structure suffers 
decay. 

Dean, Jay, Arnold, McClure and 
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Cox—FLuorINE AND DENTAL CarRIES PROBLEM IIII 


Elvove,™* in their study of children in 
Galesburg, IIl., observed one group of 
seventy-six children who were born else- 
where and had entered the community 
prior to 6 years of age. The data on 
dental caries for these children were ex- 
cluded from part of the analyses because 
of variations in the water histories. The 
permanent teeth of these children were 
not erupted at 6 years and hence their 
oral environment was identical with that 
of the children born in Galesburg, dif- 
fering only in the preeruptive history. 
Consequently, they can be regarded as 
forming a homogeneous group so far as 
posteruptive exposure to water and oral 
conditions are concerned. The authors 
do not record the incidence of caries for 
these seventy-six children, but the num- 
ber of cavities in the whole group of 319 
children minus those of 243 children 
born in Galesburg indicates they had 174 
carious teeth, or a rate of 229 per hun- 
dred children. In comparison with a 
group of 129 children whose teeth were 
normal or the mottling of which was 
questionable, with 240 cavities, equiva- 
lent to 186 carious teeth per hundred 
children, the odds are 28 to 1 that this 
difference does not occur by chance. 
Comparison of the group of seventy- 
six children with the 243 born in Gales- 
burg and having 468 cavities, a rate 
of 194 per hundred, gives odds of 21 to 1 
against chance occurrence of this differ- 
ence. These analyses indicate that the 
oral conditions presented by drinking 
water or by modification of the saliva 
during the posteruptive period were not 
the factors in the protection of the teeth 
of the children born in Galesburg. The 
most logical explanation of the relative 
immunity of the 243 children born in 
Galesburg is that their teeth were re- 
sistant to caries because of structure. It 
is possible that there is a reduced inci- 
dence of caries in Galesburg both be- 
cause of a caries-resistant structure of 
the enamel and because of retardation 
by the fluoride content of the water. 


SPECULATIONS RESPECTING THE SOLUTION 
OF THE PROBLEM 


As indicated in the foregoing discus- 
sion, I have assessed the data of the re- 
lationship of fluorine to dental caries as 
preponderantly supporting a theory of 
structural resistance to caries. But before 
prophylactic measures are inaugurated, 
further wide studies along diverse lines 
are indicated, in order that a thesis may 
be regarded as proved.”® The value of a 
therapeutic use of fluorides may be found 
to be equally well founded in fact, but 
such use pertains to the fundamentally 
less important phase of tooth decay; 
namely, alleviation of present dental 
caries. The goal of research in dental 
caries should be the complete prevention 
of tooth decay under all normal condi- 
tions of life. 

Galesburg and Quincy, as long as the 
former does not abandon its current 
source of water or the latter fluoridize 
the present water or change to a new 
source, present an incomparable field for 
the study of dental caries under the con- 
ditions of medern civilization. The cities 
are accessible; have a sufficient and 
homogeneous population ; are quite com- 
parable in all respects, and have no lan- 
guage or custom barriers. In fact, they 
are so typically civilized that they may 
not appeal to the investigator. But the 
thoroughly documented difference in 
caries prevalence demands immediate at- 
tention to all possible phases of this 
baffling condition. 

Teeth can be obtained from Gales- 
burg and Quincy for comparison of 
structure of the enamel. Certainly, in 
some Galesburg teeth, the mottled enamel 
structure should appear. If a gradation 
of this structure related to fluorine con- 
tent and freedom from caries can be 
found, the facts necessary for proof of 
structural resistance to caries and of this 
function of fluorine would be at hand. 
The study of Galesburg and Quincy 
teeth with respect to enamel quality and 
form in the neighborhood of pits and 
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fissures may provide some information as 
to why decay in such regions of the tooth 
is prevalent in Galesburg, whereas inter- 
proximal decay is so greatly reduced. In 
any study of structure, any differences 
in surface features should be noted; in- 
ternal conditions, such as pertain to in- 
terprismatic substance, should be studied, 
and the frequency of lamellae, spindles 
and other structures adjacent to the 
dentino-enamel junction should be de- 
termined. 

Enamel can be prepared from teeth 
obtained in these cities. Comparison of 
rate of solubility in organic acids and 
the effect on oral micro-organisms corre- 
lated with fluorine content will test 
theories as to a chemical réle of enamel 
fluorine in protection against caries. 

By correlation of the fluorine content 
of saliva specimens with the activities of 
micro-organisms, data can be obtained 
as to whether the difference in caries 
rates of Galesburg and of Quincy can be 
ascribed to bacteriostatic or bactericidal 
effects. Bibby and Van Kesteren’® indi- 
cate reduced acid production by bacteria, 
including L. acidophilus, with viability 
affected only by acidity. Atkins”° and also 
Dean, Jay, Arnold, McClure and EI- 
vove"* indicate that the numbers of the 
organisms may be reduced by fluorides. 
This disagreement may be based on the 
in vivo and in vitro difference of study. 
The mouth probably offers only a slightly 
favorable environment for L. acidophilus 
as compared with artificial media, and 
fluorides in low concentrations in the 
mouth may be lethal. It may well be that 
the higher counts of bacteria are found 
in Quincy as compared with Galesburg 
because, with more and possibly greater 
cavities, more favorable mouth condi- 
tions exist for L. acidophilus. Bibby*® 
has shown that tooth substance, cer- 
tainly more available in a carious lesion, 
promotes the activities of mouth organ- 
isms. Fluorosed tooth substance was 
found less effective, probably because it 
is less soluble. 


It is possible that the fluoride concen- 
tration of saliva will be found negatively 
correlated with calcium concentration, 
and possibly also the phosphate ion con- 
centration. The greatly reduced inci- 
dence of interproximal caries in Gales- 
burg as compared with Quincy suggests 
a difference in the mechanism of origin 
of the respective lesions. It is possible 
that the difference in contact of water 
with the teeth in question may account 
for this variation, but certainly the fluo- 
rine content of water should make no 
difference in the tendency of foods to 
become impacted or in the saliva distri- 
bution in the oral cavity. 

Dean, Jay, Arnold, McClure and EI- 
vove™* confined their survey to 12, 13 
and 14 year old children. If, now, their 
data were supplemented by a study of 
the teeth in Galesburg erupted before 
1919, the time of drilling of the first arte- 
sian well, and those of a similar age group 
at Quincy, data would be available for 
deciding between the oral and the struc- 
tural factors. The data could be supple- 
mented with different age groups by 
observing teeth in Monmouth, IIl., that 
erupted prior to 1925, the date of drilling 
the first well for that city, and by com- 
parison with equal age teeth of Quincy. 

If the data from the foregoing pro- 
cedure support the structural theory, 
study of lower age groups analyzed in 
view of the time of calcification would 
yield information on how late in tooth 
life fluoridization can be initiated with 
positive effects. If the data should sup- 
port the local environment theory of 
protection by fluorides, this supplemen- 
tary study would be without point. 

Under any theory of the action of 
fluorine in reducing the ravages of den- 
tal caries, it is advisable that fluorides 
be present in water at the most effective 
level. If fluorides act by the formation 
of caries-resistant teeth, fluorine must 
be present continuously for the require- 
ments of a definite age group of a nor- 
mal community. If the action is by 
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reduction of the activities of bacteria or 
any other oral conditions attributable to 
the direct effects of the ingestion of 
water or to the immediate return of the 
fluorine via secretion into the mouth, 
fluorides must be present for all age 
groups. In the latter case, it would be 
disastrous for victims of mottled enamel 
to have their fluoride supply reduced to 
a level at which they have no protec- 
tion, as their teeth then would certainly 
decay very rapidly. 

There are certain special groups to 
whom it is a crucial matter whether the 
action of fluorine is by structural or by 
oral means. If structural, it would be 
useless to supply fluoride-bearing water 
to the personnel of labor groups, armies 
and navies. In fact, special precautions 
to avoid fluorine in any amount, how- 
ever small, might be advisable in such 
cases. 

Also it is important to individuals to 
know the mechanism of fluorine preven- 
tion of dental caries. If the mode of ac- 
tion is by construction of caries-resistant 
enamel, adults cannot expect any effects 
in modification of their caries status by 
the ingestion of fluorides. But, if the 
anti-caries action is through oral environ- 
ment, adults may expect amelioration of 
tooth decay by the judicious use of flu- 
orides. If the way in which fluorine acts 
is not clearly determined, harm may be 
done by improper applications, and the 
adoption of the correct practice may be 
delayed. 

It is not enough to say that enamel 
structure is a factor in resistance to dental 
caries, but some suggestion as to how it 
may be effective is desirable. If resis- 
tance to caries is based on structure, ini- 
tiation of caries is, by implication, a 
failure of structure. This suggests that 
mechanical forces produce the breach in 
the enamel that permits colonization by 
micro-organisms. The initial openings 
would be of the order of size of bac- 
teria, and further development along the 
lines indicated by the usual oral environ- 
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ment theories. Resistance to caries then 
would be dependent on structural fea- 
tures, principally at the tooth surface, 
which would not yield to the ordinary 
forces of mastication. 

Such a theory of the traumatic initia- 
tion of caries readily accounts for the 
varying incidence of caries. On curved 
surfaces, both concave and convex, ir- 
regularities in rod formation would be 
expected more frequently. It is at such 
sites that decay appears, and, as such 
curvatures also provide recesses, stagna- 
tion of food occurs. Because of the dif- 
ferences in incidence between interprox- 
imal and pit and fissure caries, some 
greater or lesser influence of contour itself 
may be included in such a theory. 

It is well known that traces of impur- 
ities markedly modify crystalline struc- 
ture in inorganic substance. If, to this 
action, is added the influence of the 
fluorine on the organic structures which 
form the enamel, it is readily conceivable 
that a few parts per million of fluorine 
can make the difference in structure that 
effects the difference in susceptibility to 
decay. 

A structural theory of resistance to 
caries is singularly objectionable to many. 
It requires that steps be taken at the be- 
ginning of tooth formation to insure that 
the proper structures are formed and 
gives cold denial to the present genera- 
tion of surcease from the troubles asso- 
ciated with dental caries. The oral en- 
vironment theorists have had the field 
and can only assert that their procedures 
may arrest decay. None can claim to 
have prevented the initiation of caries 
by any procedure subsequent to the 
eruption of the teeth. Abstention from 
fermentable carbohydrates is probably 
only a regimen that keeps minute cav- 
ities from being enlarged to the size at 
which they may be detected and caries 
be said to exist. A caries-resistant tooth 
is one that does not decay under any 
circumstances. 

No claim is made for priority in any 
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of the ideas proposed in this review and 
no field of action suggested by any of 
the speculations herein is reserved. 
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ENDEMIC FLUOROSIS AND DENTAL CARIES 


THE question of the caries-retarding influence of fluorides on the teeth, 
which is constantly being revived, should be and can be definitely an- 
swered by chemicodental researchers. 

Although it has been fairly well determined that fluorine has a slightly 
retarding influence on the progress of dental caries, it has also been 
definitely shown that the deleterious influence of ingestion of fluorides 
on the structures of the teeth, particularly the enamel, of the child at a 
period when the permanent tooth tissues are in the developmental 
process, is too serious to be counterbalanced by its questionable caries- 
retarding influence at a later period. 

As far back as 1915, F. S McKay, in collaboration with G. V. Black, 
reported the results of a scientific study and investigation of the effect of 
the presence of fluorides in the drinking water upon the teeth of the in- 
habitants of certain sections of Colorado. This investigation showed 
that the drinking water of these communities contained fluorides in suffi- 
cient amount to exert a decidedly deleterious effect on the structural 
formation of the permanent teeth, which expressed itself in mottling of 
the enamel. 
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This investigation attracted the attention of the dental profession and 
public health authorities, and it was not long before it was definitely 
confirmed that the fluorine content of the water was the positive factor 
in the production of mottled enamel, and that the teeth of the popula- 
tion of various other communities in which fluorides appeared in the 
water were similarly affected. It then remained to determine the amount 
of fluorides necessary to cause mottling of the enamel. 

This phase of the problem was soon solved by establishing the fact 
that drinking water containing more than one part of fluorine to one 
million parts of water would cause mottling of the enamel. It then be- 
came a simple matter to single out the endemic areas by determining 
the amount of fluorine in the water of a definite area; and equally 
simple to avert the condition by a change in the source of the water 
used for drinking and cooking. Discovery and correction of the condi- 
tions that caused this distressing abnormality of the teeth constituted 
a distinct contribution of dentistry to the welfare of humanity. 

With the definite establishment of the fact that the presence of flu- 
orides in the water was the cause of this distressing disfigurement ; with 
the recognition of the fact that mottling of the enamel was one of the 
most positive influences subversive to the esthetic ideals of dentistry ; 
with the recognition of the desirability of eliminating fluorine from the 
water, and with the ways and means offered to correct the condition, 
we were of the opinion that the question had been settled to the satis- 
faction of all concerned and to the credit of dental research. 

Several years ago, however, it was discovered that mottled enamel 
was less susceptible to caries or, more correctly stated, the process of 
decay was in mottled enamel apparently retarded, and this discovery 
has led to consideration of the use of fluorides for retardation of decay. 
We are happy to say, however, that such a questionable use of fluorine 
does not meet with the approval of the dental profession. An apprecia- 
tion of the esthetic value of the teeth has been too firmly instilled in the 
dentist to allow him to give a second thought to the questionable value 
of adopting such means of retarding dental caries. 

The dental profession has, at times, been criticized for its intensive 
development from the mechanical point of view, but one of the greatest 
benefits that has come to dentistry from such development, in restoring 
the denture to its original and natural appearance, has been a high ap- 
preciation of the esthetic value of the human dentition. At the same 
time, we have succeeded in developing in the public mind an equally 
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high appreciation of the esthetic values of the mouth and teeth, and it 
seems now that we shall have to inaugurate a further campaign for the 
education of the other health professions in order to instil in them a 
similar appreciation of the esthetic as well as the health values of the 
mouth and teeth. 

Aside from the esthetic aspect, it was shown clearly by Black that it 
was much more difficult to satisfactorily restore mottled teeth than to 
restore normal teeth; that is, normal in the sense of being unaffected by 
mottling. This peculiarity of the structure of mottled teeth is perfectly 
in line with the previous findings of Black, that although the structure 
of the teeth did not influence particularly the rapidity of the carious 
process, it did have a bearing on the permanency of the restoration. 

Although the later researches seem to show that the incidence of 
caries is somewhat less in areas where the water has a comparatively 
high fluoride content, 1.7 to 1.8 parts per million, it has not been de- 
termined definitely whether other mineral elements in the water have 
any relation to the fluoride content so far as its influence on the inci- 
dence of caries is concerned. 

The original work of McKay and Black, confirmed by others, seemed 
to prove the case definitely, but subsequent work, notably that of Dean, 
again opened the case and suggested that the presence of fluorine in 
drinking water, even though it would cause mottling of the enamel, 
retarded the carious process in teeth. In this experimental work done 
with waters of what was considered a high and dangerous fluoride con- 
tent, it was found that the content of other elements, salts of alkaline 
and alkaline earth metals and others, varied greatly, and the chemical 
significance of these elements in relation to the fluoride content and the 
incidence of caries has not been determined. 

It would, therefore, seem that further chemical studies of the water 
of communities where endemic fluorosis is found will need to be made 
before we can be assured of the exact relation of the fluoride content 
of water to caries. The work done by McKay and Black is, however, 
sufficiently significant to assure us that the potentialities for harm from 
the presence of fluorine in water are much greater than those for good 
from the standpoint of retardation of decay. 

The statement of Cox, as the result of his researches, to the effect 
that—so far as the influence of fluorosis on dental structure is concerned, 
the case has been proved—may need to be qualified, so far as the inci- 
dence of decay is involved, until further studies of the relation of the 
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fluoride content to other elements offer the complete solution of the prob- 
lem. It has, we believe, been proved that the baneful effects on the teeth 
of fluorides contained in drinking water are such that we are warranted 
in contending for a correction of the water condition and, too, in cau- 
tioning all endemic neighborhoods to avoid the use of such water. 

It appears to be a relatively easy matter to correct the water condi- 
tion by a change of water suppiy to the community. Boiling the water 
will not serve the purpose, as boiling only tends to concentrate the 
fluorine already present and, therefore, increases the fluorine content 


per million parts. 


Of this much, however, we may be sure: the ingestion of excess fluor- 
ide is undesirable in the tooth structure because of its mottling influence, 
and this undesirable and disfiguring mottling can be averted by avoiding 
the use of water containing a large amount of fluorides and by the proper 
restriction of the amount of fluorides in foods. 
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Clinical Dental Roentgenology 


Technic and Interpretation. By Joun Op- 
pre D.D.S., F.A.C.D., Director, 
The Murry & Leonie Guggenheim Dental 
Clinic, former Professor of Periodontia, 
New York University College of Dentistry, 
Visiting Lecturer in Periodontia, New York 
University College of Dentistry and Con- 
sultant to the Dental Service, New York 
Hospital; and Samuet WALD, 
D.D.S., F.A.C.D., Head of the Department 
of Diagnosis and Roentgenology, The 
Murry and Leonie Guggenheim Dental 
Clinic and School for Dental Hygienists, 
Assistant Professor of Roentgenology, New 
York University College of Dentistry, Lec- 
turer in Dental Radiology, New York 
University College of Medicine, and Visit- 
ing Dental Surgeon, Nazareth Trade 
School. 319 pages with 1046 illustrations 
in 355 figures. Philadelphia and London: 
W. B. Saunders Company, 1940. Cloth, 
$5.50. 
This is a brand new dental textbook, writ- 
ten to meet certain needs in the field of den- 
tal roentgenology. First, it is a comprehen- 
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sive manual of roentgenographic technic for 
both the production and the processing of 
dental x-ray films. Second, it is a compre- 
hensive presentation of the normal and ab- 
normal in the teeth and their related struc- 
tures in the mouth of the child, as revealed 
by the roentgenogram. Third, it is a de- 
tailed and, as far as possible, a simplified 
guide to the interpretation of dental roent- 
genograms. There has also been added to 
this book, beyond what is usually found 
in other books on dental roentgenology, 
a study of normal dentition from the pre- 
natal period to maturity. The authors present 
an improved and systematized technic for 
the localization of impacted, supernumerary 
and unerupted teeth, fractured roots, teeth 
and cysts in the maxillary sinus and foreign 
bodies. 

Since the authors are connected with the 
Murry and Leonie Guggenheim Dental Clinic 
of New York City and the New York Uni- 
versity College of Dentistry, they have access 
to a wealth of material. They have written 
a book not only for dentists and dental stu- 
dents, but also for dental hygienists, a book 
well illustrated to cover every phase of the 
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subject of dental roentgenology. The out- 
standing feature of this book is the informa- 
tion given concerning the roentgenology of 
children’s teeth. This phase of dental x-ray 
study has been greatly neglected in the past. 
Several chapters are devoted to the child; 
namely, the prenatal and the preeruptive 
period; early eruptive to eighth-year period, 
and the preadolescent to maturity period. 
The first period covers the period from the 
third month of fetal life to the sixth month 
of infancy. The second period covers the 
time from 6 months to 8 years and 6 months. 
The third period covers the time from 9 
years 8 months to 21 years of age. This 
part of the book is well worth the price of 
the entire volume. We heartily recommend 
“Clinical Dental Roentgenology” to all who 
are interested in the technic of production 
and processing, and the interpretation, of 
dental x-ray films. 


Teeth, Health and Appearance 


Developed by Lon W. Morrey, D.D.S., 
Supervisor of the Bureau of Public Re- 
lations, American Dental Association, with 
the assistance and approval of the com- 
mittee on Dental Health Education. Ap- 
proved by the United States Public Health 
Service; distributed by the Bureau of Pub- 
lic Relations, American Dental Associa- 
tion, Chicago, Ill. Price, $1.50. 


Education of the public to the importance 
of oral health as an adjunct to general health 
has been the concern of the dental profes- 
sion almost from its inception, but particu- 
larly in the past two or three decades. One 
of the best channels of lay education is the 
dentist himself, and this new book, “Teeth, 
Health and Appearance,” is one of the best 
means that the dentist can employ in carry- 
ing this education to the public. 

Of quarto size (104 by 14 inches), “Teeth, 
Health and Appearance” is replete with beau- 
tiful colored illustrations supplemented by 
reading matter in large type, presenting most 
effectively some of the simpler problems in- 
volved in maintaining mouth health. 

The size, binding and general appearance 
of “Teeth, Health and Appearance,” as 
well as the style and content, lend them- 
selves to make the book an artistic and valu- 
able addition to the table of the dentist’s 
reception room. 


The book contains much information about 
the mouth and teeth and the general health 
that every child should have, presented 
through colored illustrations that cannot fail 
to attract and hold the attention. 

The section devoted to instruction in the 
method of brushing the teeth should appeal 
to the curiosity of every child. An_ illus- 
trated section devoted to present-day infor- 
mation on diet, vitamins, etc., should appeal 
to parents as well. 

“Teeth, Health and Appearance” contains 
much elemental dental educational material 
that will be helpful to all dental patients. 


Biomechanik der Paradentose 
By Konrap THIELEMANN. Leipsic: Meus- 
ser, 1938 


Every and any kind of mechanical in- 
fluence on the supporting tissues of the teeth 
is considered in this volume. Not only are 
theoretic viewpoints presented, but also 
practical solutions to many of the mechan- 
ical problems involved in the treatment of 
peridental disturbances and restorative den- 
tistry. It seems that too much emphasis is 
laid on mechanical influences. One gets the 
impression that Nature has nothing to do 
but compensate for traumatic injuries. We 
should not forget that the supporting struc- 
tures are developed according to functional 
influences and that they adjust themselves 
continuously to changes. However, we have 
not a mechanical, but a biologic problem 
to deal with, and that is why many of the 
problems which are solved to perfection 
mechanically remain unsolved in practice. 

There is an extensive bibliography. The 
excellent pictures (242 in number) are very 
enlightening and the book is well printed 
on good paper. 

Ba.inT OrBAN. 


Public Health Dentistry and Health 
Security 
By J. Ascis, Sc.B., M.A., D.D.S., 
Ph.D., Assistant Professor of Oral Sur- 
gery, New York University, College of 
Dentistry; Instructor in Public Health Den- 
tistry, New York University, Division of 
General Education. Paper. 122 pages. New 
York: The Clinical Press, 1939. 


This mimeographed volume has been de- 
signed for use in the teaching of public health 


dentistry at New York University. It gives 
briefly the objectives and scope of this field, 
together with short itemized discussions of 
the methods of attaining the objectives. 
Various topics suitable for class assignment 
are outlined and a brief reference to the 
literature is included in each chapter. This 
volume should serve as a satisfactory class 
manual and guide in teaching public health 
dentistry. 


Labio-Lingual Technic. A Description 
of the Labial and Lingual Appliances 
in the Treatment of Malocclusion 
By Oren A. Otrver, D.D.S., F.I.C.D.; 
Russett E. Irisu, B.S., M.A., D.DS., 
F.I.C.D., F.A.C.D., and CLaupe R. Woop, 
D.D.S., F.1.C.D. Cloth. 424 pages; 278 
illustrations. Price $10. St. Louis: The C. 
V. Mosby Co. 1940. 


As the text explains, this is not a complete 
description of the art and science of ortho- 
dontia, but is rather a detailed account of 
the methods used by the authors in con- 
structing labial and lingual appliances. A 
step by step description is given of the tech- 
nical procedures used in fashioning these 
arches and their retention bands. The book 
begins with an account of impression taking 
and carries the reader through the construc- 
tion of bands, separation of teeth for band- 
ing, tube placement and construction of the 
labial and lingual appliances. Various exer- 
cises are suggested so that the book may be 
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used as a class and laboratory guide for 
graduate students of orthodontia. Through- 
out, an attempt is made to illustrate each 
phase of the process described, a procedure 
which greatly adds to the usefulness of the 
volume. As a detailed and adequate account 
of the technical steps necessary to construct 
labial and lingual arch appliances, this book 
can be readily recommended. 


Manual of Reference for Children’s Den- 
tistry 
By the Dental Committee of the Health 
Council, Community Chest of San Fran- 
cisco. Paper. Mimeographed. 48 pages 
with supplement. Published by the Com- 
munity Chest of San Francisco, 1939. 


This manual offers, in step-by-step out- 
line, suitable procedures for the care and 
treatment of deciduous teeth. It is not pro- 
posed that this publication take the place 
of the customary textbooks on children’s 
dentistry, but rather that it serve as a useful 
reference work to those agencies devoted to 
child welfare and public health which include 
adequate dental care in their programs. It 
should also serve dental students as a brief 
outline of methods of dental care, to be sup- 
plemented by outside reading. The volume 
contains much of interest and value, assem- 
bling and reporting pertinent current liter- 
ature on the subject. It can be heartily 
recommended to those interested in this im- 
portant field of public health work. 
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OBITUARIES 


President’s Message 


THE INNER WORKINGS OF THE AMERICAN DENTAL 
ASSOCIATION 


OTWITHSTANDING the fact that the American Dental 
Association has been in existence for more than three-quarters 
of a century; that it publishes a journal which goes to its 

membership each month giving an account of its activities, and that 
its annual meetings are open to all ethical dentists, many of its mem- 
bers are not familiar with its inner workings. Probably few of them 
have ever read its constitution and by-laws, in which are set forth 
the rules and regulations by which it is governed in its many activi- 
ties. For these reasons, it may be worth while to consider briefly how 
it is organized, and the rules that govern its actions. This is essential 
to a harmonious understanding of its many responsibilities. 

To begin with, it should be said that every ethical dentist in the 
United States is eligible to membership in the national organization, 
and 46,000 (in round numbers) have taken advantage of this privi- 
lege. Admission to membership is, as a rule, through the local and 
state dental society. Membership in one automatically makes one a 
member of all three. Dues paid to the local society are prorated 
among them, $4 going to the American Dental Association. 

There is also a junior membership, which includes the three upper 
classes in the thirty-nine dental schools. This is a highly important 
provision of the Association since it encourages the student on gradua- 
tion to affiliate himself with organized dentistry. Its purpose is pre- 
vention, for prevention in the field of professional ethics is quite as 
important as in the healing art. 

The business of the Association is carried on through the House of 
Delegates. Each constituent society is represented in proportion to 
the number of its members. These representatives are elected each 
year by the local and state groups; which makes the House of Dele- 
gates democratic in the best sense of the word. To it are referred all 
matters affecting the policy and activities of the dental profession, 
including election of officers, standing committees, appropriation of 
funds and amount of dues. It is responsible to the profession and as 
truly representative of it as is possible. 

The Board of Trustees, thirteen in number, has charge of the 
property and financial affairs of the Association, including the pub- 
lication of THE JouRNAL, but action in all these matters is subject to 
the approval of the House of Delegates. 

The Board is divided into three groups, of four, four and five, 


each group serving for a period of three years. One group is elected 
annually. Regular meetings are held in connection with the annual 
meeting of the Association and one in February of each year. Usu- 
ally, not less than three days is required for the transaction of business 
at each of its annual meetings. Special meetings may also be called 
by the President or by five members of the Board. Any member of 
the Association can appear before the Board and present any matter 
affecting the dental profession. Executive sessions of the Board are 
limited to Board members. Except for an occasional “off the record” 
discussion, all proceedings are published and are available to the 
members. All members of the Board serve without remuneration. 
They are reimbursed for traveling expenses. 

The general officers of the Association are elected annually by the 
House of Delegates for a term of one year, except the Secretary, who 
is nominated by the Board of Trustees for a specified term and 
elected by.the House of Delegates. Standing committees are also 
nominated by the Trustees and elected by the House. The scientific 
work of the Association is carried on in the sections, of which there 
are eight. In addition, there are three general meetings at each An- 
nual Session of the Association, at which are presented topics of more 
or less general interest. 

This brief outline of the many duties performed by the national 
organization is far from complete. The American Dental Associa- 
tion has been organized and is operated in the interest of the profes- 
sion and the public. Into it is poured the toil, sacrifice and ideals 
of many of our members. Without the work which they are doing, 
the profession of dentistry would be the poorer. Like trade, dentistry 
might survive as. an occupation for livelihood. It could hardly become 
an occupation for service. 


AMERICAN RED CROSS 


At this time, when the American Red Cross is engaged in raising 
millions of dollars for the relief of war-stricken Europe, a great op- 
portunity is presented to the members of the American Dental Asso- 
ciation for public spirited service. This is a cause which must appeal 
to the humanitarian instinct of every man and woman in the dental 
profession. By our contributions to this fund, we can individually 
have some part in mitigating the horrors of war. 

We who are fortunate enough to be free from the domination of 
dictatorships have an added responsibility in this matter. Let us ex- 
press our appreciation of our good fortune by giving generously to the 
Red Cross Fund. 

The greatest of all humanitarians said, “Inasmuch as ye have done 
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it unto one of the least of these my brethren, ye have done it unto 


me.” 


In every community in the United States, appeal is now being 
made for contributions to this much needed fund. There is no agency 
in the world better fitted to administer such a fund than the Red 
Cross. Make your contribution direct to your local chapter and be 


as generous aS you Can. 


I am at this time sending a personal message to the president of 
each of our state dental societies asking that they in turn get in touch 
with their members urging prompt action. 

Let us not at this time forget that we are in very truth our “brother’s 


keeper.” 


BUREAU OF PUBLIC RELATIONS 


AN UNSWEETENED TOOTH CANNOT DECAY! 


By L. M. Wavcu,* D.D.S., F.A.C.D., New York, N. Y. 


NNOUNCER: Dr. Waugh has made 
many adventurous voyages to visit 
the Eskimos in Northern Labra- 

dor and Arctic Alaska. He has made 
most of these cruises in small boats and 
has brought back valuable information 
about the relation of food to the general 
health of the Eskimos and particularly 
to the health of their teeth. He could 
tell us, if time permitted, of dangers 
encountered, of pathetic and humorous 
experiences, but there is no story more 
thrilling, or in fact more important to us, 
than the one he will tell today of how 


*Professor of dentistry (orthodontics), Co- 
lumbia University; dental director (Reserve), 
U. S. Public Health Service, Treasury Depart- 
ment; Dental Consultant, Indian Service, 
U. S. Department of the Interior. 

Broadcast from Station WNYC, New York, 
N. Y., under the auspices of the Oral Hygiene 
Committee of Greater New York, April 16, 


1940. 


we can prevent decay of the teeth—yes, 
almost without the aid of the dentist. 

Dr. Waugh: Thank you. The impor- 
tant message that I have for every mem- 
ber of this radio audience this morning 
is that it lies within the power of nearly 
every one listening to prevent decay of 
his teeth. This can be accomplished by 
simple attention to diet and reasonable 
care of the mouth. 

Listener: Dr. Waugh, before you con- 
tinue, please explain in detail what diet 
we must maintain to prevent decay. I 
have the responsibility of rearing chil- 
dren, and I’m afraid that I may have to 
learn all over again how to plan meals. 

Dr. Waugh: That will not be neces- 
sary. You need only to reduce the re- 
fined sugar in your daily menu. Do this 
and eliminate candy and you can con- 
trol, and even prevent, tooth decay, 
which is the most common disease of 
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mankind. Remember this: “The un- 
sweetened tooth does not decay.” 

Announcer: You call tooth decay a 
disease ? 

Dr. Waugh: A disease indeed, and a 
very serious one. It is the most constant 
and the most general disease of man- 
kind. While it is usually not alarming at 
the beginning, it very often causes much 
suffering, and its effects may eventually 
spread to almost any part of the body 
and become so severe as to result in 
death. It is also man’s most expensive 
disease, the cost of dental care in the 
United States alone being reliably esti- 
mated at $445,000,000 annually. This 
does not include the time lost by school 
children and grown-ups while suffering 
from the disease and having it treated. 
This, if computed, would amount to 
much more. 

Announcer: I know, Dr. Waugh, that 
for years you devoted much of your time 
to determining the cause of tooth decay. 
Why did you choose the Eskimo for this 
study ? 

Dr. Waugh: Because of a statement 
made more than thirty years ago by Dr. 
Ales Hrdlitka, National Museum, Wash- 
ington, D. C. He said, “The primitive 
Eskimo is blessed with the best teeth of 
any known race.” At his invitation, we 
examined his large collection of Eskimo 
skulls at the Museum. It then became 
our ambition to see the living mouth and 
we naturally began our studies among 
these peoples. 

Listener: Where did you begin your 
study and how long did it take? 

Dr. Waugh: Our study was begun in 
Labrador and embraced five summer 
cruises. On our first trip, we reached 
only the most southern Eskimo settle- 
ments, at Hopedale and Makkovik, and, 
to our utter amazement, we found not 
the best teeth, but the worst that we had 
ever seen. We determined then and there 
to find out why. We were told by the 
missionaries that tooth troubles were un- 
known before 1902. Then prospectors 


came and traded “civilized” foods to the 
Eskimos, wheat flour, molasses, sugar and 
tea. The Eskimos’ native foods are seal, 
walrus, whale, fish, caribou, _ bear, 
trapped animals and birds and their eggs, 
eaten mostly raw and often frozen in 
winter. There are no grains and no fruits 
or vegetables worthy of mention, and no 
sugar, molasses or candy. As we cruised 
farther north among those regions more 
remote from the white man, we found 
the teeth to be progressively better, and, 
finally, when we reached Port Burwell in 
Ungava Bay, we found, in living sub- 
jects, the large, well-formed jaws, the 
regular, normally alined teeth, free from 
dental decay and equaling the specimens 
in the National Museum. In this region, 
we examined the mouths of seventy-six 
primitive, nomadic Eskimos of all ages, 
having 2,283 teeth with only six cavities 
of decay. They bought hard-tack, flour, 
tea and tobacco. Only a very few had 
ever tasted sugar, and that when they, 
on rare occasions, had visited the trading 
post. They could not afford any. 

Announcer: What would you say were 
the most important things that you 
learned in your survey of five summers 
in Labrador? 

Dr. Waugh: 1. The primitive Eskimo 
eating his native food does not have 
tooth decay. 2. When he eats “civilized” 
or “store” food, his teeth begin to decay 
just as rapidly as ours, the children being 
especially affected. 3. This proves that 
tooth health depends on the food they 
eat. 4. The foods traded to them by 
the white man when their teeth first 
began to decay were refined wheat flour, 
molasses, sugar and tea. Tea alone, it has 
been proved, cannot cause decay. There- 
fore, the exciting cause must be found 
in the other three ; namely, refined wheat 
flour, sugar and molasses. 5. The mis- 
sionaries told us that wheat flour, both in 
bulk and as hard-tack or sea biscuit, had 
been, traded to the natives before 1884, 
and that, up to 1902, there had been no 
tooth complaints. It was when prospec- 


tors and traders supplied the natives with 
molasses and sugar that their teeth began 
to decay. The disease spread so fast that, 
in two years, the missionaries had to send 
for forceps for the extraction of the 
natives’ teeth. 

The study in Labrador may be summed 
up as follows : The primitive Eskimo sub- 
sisting on his native diet of proteins—35 
to 65 per cent—with fats making up the 
remainder of the diet except for a very 
little carbohydrate food, not any of 
which is fermentable, has the best teeth, 
with the least dental caries, of all known 
races. When he begins to eat “civilized” 
foods, there soon is a marked deteriora- 
tion of the teeth and jaws. He is very 
fond of sweets, especially sugar, syrup 
and candy, and the children eat these 
persistently when procurable. This habit 
results in rapid tooth decay, almost more 
rapid, than in white children. Eskimo 
teeth are often worn almost to the gum 
as the result of chewing tough, uncooked 
and gritty native foods and rawhide in 
making boots, clothing and harness. The 
older generations, reared on _ native 
foods, invariably have vastly better 
teeth and stronger, larger jaws than 
do their grandchildren who are getting 
“civilized” or “store” foods, which are 
softer. 

Listener: Now you have added some- 
thing besides diet. You speak of tough, 
uncooked foods. How does this type of 
food affect tooth decay? 

Dr. Waugh: The chewing of these 
foods during childhood unquestionably 
promotes growth, and the development 
of large, strong jaws and straight teeth 
is the result of this. Straight teeth are 
less liable to decay. 

Announcer: Dr. Waugh, how many 
Eskimos were there in Labrador? 

Dr. Waugh: Approximately 800, and 
we studied a goodly number from every 
tribe. Our research was continued in 
Alaska at the suggestion of Dr. Hrdlitka 
because there were about 18,000 Eskimos 
there. From 1929 to 1938, we made five 
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summer cruises and one winter aeroplane 
trip to this far-flung country. During the 
first two summers, we visited the thirty- 
two most populous Eskimo villages of 
North Bering Sea and Arctic Alaska 
aboard the coast guard cutter North- 
land. We found conditions identical with 
those of Labrador, and our final conclu- 
sions were that “the American Eskimo 
is veritably paying for his civilization 
with his teeth.” 

Announcer: I know that you estab- 
lished the first bacteriologic field labor- 
atory in Eskimo territory, in 1935. Tell 
us about that work. 

Dr. Waugh: Our findings that sum- 
mer of 1935, which were corroborated 
the following year when another worker 
accompanied us, were of the utmost im- 
portance because they proved that tooth 
decay in Eskimos and in whites is iden- 
tical bacteriologically, the specific germs 
or bacteria being Lactobacillus acidophi- 
lus (Bunting). 

Listener: Is there anything in the food 
or surroundings of the Eskimo that 
would make his teeth more naturally re- 
sistant to decay than those of any other 
race? 

Dr. Waugh: No. That claim was thor- 
oughly investigated with the help of the 
Indian Service, U. S. Department of the 
Interior, which financed the expedition. 
We were able to study native children 
in two primitive and one semimodern 
Eskimo settlement. We found that con- 
ditions ranging from lack of sunshine 
and home comforts, with no milk (ex- 
cept mother’s), almost no fruits and 
vegetables and no grains of any kind, 
would, if anything, tend to make them 
more susceptible to tooth decay. Their 
good dental health is certainly not due 
to a superiority of native foods. 

Listener: Dr. Waugh, I want to carry 
the message that you have given us, “An 
unsweetened tooth will not decay,” to 
every person that I know, but the first 
question that I shall be asked will be 
“Can you tell us of specific cases where 
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tooth decay has followed the introduction 
of refined sugar into the diet?” 

Dr. Waugh: While our study in every 
district, both in Labrador and in Alaska, 
indicated that the addition of sugar to 
the diet caused decay, and we have many 
definite records to that effect, I shall 
mention only three. First, in the most 
populous primitive Eskimo village in 
Alaska, where there was no trader and 
only a Government school and a mis- 
sion, many children had been examined 
and no decay found, when two very 
primitive little natives of about 8 or 9 
years appeared. They were dirty and 
wore only tattered primitive skin gar- 
ments and yet they had decayed teeth. 
The teachers did not know them and we 
were puzzled to account for their dental 
condition until the missionary explained 
that they were nomads, their parents liv- 
ing far away; that he had taken pity on 
them, since their parents were very 
shiftless, and had asked a family to house 
them while he fed them at the mission, 
which he did for several months. Here, 
they received sweetened desserts and 
were given candy. The decay of their 
teeth was thus explained. The teeth had 
to be extracted. 

In another large primitive village with 
no trader and no mission, and the only 
white people a Government teacher and 
his wife, almost no decay was found in 
184 natives except in one boy about 9. 
His parents and four sisters had excel- 
lent teeth with no decay. This was puzz- 
ling until the teacher discovered that the 
boy had been taken to the trading post 
for a few weeks each of two summers, 
and, while there, he was given all the 
candy he could eat. 

A report recently received from T. J. 
Pyle, dental supervisor of Alaska, is en- 
lightening. He writes : 

I do not have the exact figures yet, but I 
made a startling observation the other week 
on my annual visit to Eklutna where we 
have a bureau boarding school for about 
115 children. I have done the work there 


for the past five years. It has been my habit 
to stop once a year to examine the children’s 
mouths and do the necessary dental work. 
It is a place where I have called regularly 
and where the children live a well-regulated 
life. I have never had much work to do— 
usually placing between thirty and forty 
small fillings a year. On this visit, I found 
approximately 200 cavities among the same 
children who used to have thirty, and I 
did not have far to look to discover the 
trouble. During the past two years, the stu- 
dents have all earned money by making skin 
and ivory articles, and a year ago February 
some one hit upon the idea of establishing 
a canteen or students’ store to sell them 
candy, fancy soap, toothpaste, etc. When I 
saw the enormous increase in caries, I began 
to inquire as to how much candy they sold, 
and found that in one year they sold 28,000 
bars, exclusive of box candy, which was 
also sold in considerable amounts. When 
it is considered that such an increase oc- 
curred mostly among children who have 
been at the school several years and have 
lived the same during the past year as in 
other years, except for their higher sugar 
diet, it certainly appears that it was caused 
by the candy. 


This was an increase of about 600 per 
cent of tooth decay in one year. 

This observation is further strength- 
ened by our most recent field laboratory 
findings. We went to Alaska again and 
selected a goodly number of primitives 
of all ages, fully removed from civiliza- 
tion, for the purpose of tabulating the 
effect of natural sugars and of refined 
sugars, syrup and candies, upon natives 
free of tooth decay. The ages ranged 
from 12 years to old age. The subjects 
were able to get only their native food 
plus what we gave them. Their mouths 
were free from decay and their saliva 
had no germs of tooth decay. They came 
in once daily, and each group was care- 
fully fed in the laboratory a definite 
quantity of refined sugar, as follows: 
One group was given one candy bar 
(chocolate caramel and chewy) ; another 
group one lollypop, medium size, and 
another, cube sugar, 6 lumps. Still 
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another was given three preserved figs in 
65 per cent cane syrup. Every native re- 
ceived the same amount of the same 
sweet each day and ate all of it. In two 
weeks, 88 per cent showed the presence 
of the specific bacteria of dental caries 
(Lactobacillus acidophilus) and, at the 
end of five and one-half weeks, every 
mouth showed tooth decay, with an aver- 
age of 3.6 cavities per mouth. Under- 
stand, please, that these cavities were 
formed in less than six weeks in mouths 
of Eskimos who had never before had a 
decayed tooth. The only difference in 
their food was the addition of refined 
sugar. 

In the parallel experiment in which 
natural sugar as formed in dried raisins, 
figs, dates and prunes was added to the 
diet, not one person developed any tooth 
decay. Therefore, natural sugar should 
be substituted for refined sweets as nearly 
as possible. 

We cannot, therefore, emphasize too 
strongly that refined sugar, in any form, 
is the essential factor in decay. The 
longer sugar remains about the teeth, 
the greater the danger of decay, whether 
the sugar is eaten as candy, in sweet pas- 
tries and cake or sweetened breads, or as 
a syrup or a jam. The sticky kinds that 
cling about the teeth are the most harm- 
ful. The sweets become food for the 
bacteria which form the acids that cause 
decay. The sooner the mouth is cleansed 
after eating sweets, the less the danger. 
Therefore, the teeth should be cleaned 
and the mouth rinsed thoroughly within 
fifteen minutes after sweets are eaten. 
Candy should be eaten, if at alli, imme- 
diately after meals. The habit of nibbling 
candy or of holding it in the mouth and 
letting it dissolve slowly is apt to result 
in decay of the teeth, with recurring 
dental bills. Remember that “an un- 
sweetened tooth cannot decay” and that 
each one of you has it in his power to 
control and even prevent the decay of 
his teeth. 


1128 THE JOURNAL OF THE AMERICAN DENTAL ASSOCIATION 


ACKNOWLEDGMENT 


This broadcast would be incomplete 
without grateful acknowledgment to 
Columbia University for leave of absence 
and other assistance through all these 
years. In 1927, through a grant for re- 
search, the University financed the 
cruise to Labrador and Ungava Bay. 

To the United States Public Health 
Service, Treasury Department, for hav- 
ing a commission to active duty and a 
detail to the United States Coast Guard 
Cutter Northland, for her Arctic cruises 
in 1929 and in 1930. 

To the United States Coast Guard, 
Treasury Department, for unusual in- 
terest shown in visiting for the first time 
a number of Eskimo villages. 

To the Indian Service, Department of 
the Interior, for the grants which made 
possible three of the research expeditions 
to southwestern Alaska. 

To the natives, missionaries and gov- 
ernment workers who so generously as- 
sisted. Detailed and individual acknowl- 
edgment has regularly been made to 
them all in the published reports. 


BIBLIOGRAPHY 


1. Waucu, L. M.: Nutrition and Health 
of Labrador Eskimos, with Special Reference 
to Mouth and Teeth. J. D. Res., 8:428, June 
1928. 

2. Idem: Study of Nutrition and Teeth of 
Eskimos of North Bering Sea and Arctic 
Alaska. J. D. Res., 10, 387: June 1930. 

3. Waucu, L. M., and Waucn, D. B.: 
Dental Observations Among Eskimos. VI. Bac- 
teriologic Findings in Most Primitive and 
Populous Native District of Alaska. J. D. Res., 
15:317, September 1936. 

4. Waucu, L. M.: Dental Observations 
Among Eskimos. VII. Survey of Mouth Con- 
ditions, Nutritional Study and Gnathodyna- 
mometer Data, in Most Primitive and Popu- 
lous Native Villages in Alaska. J. D. Res., 
16:355, August 1937. 

5. Waucn, L. M., and Waueu, D. B.: Ef- 
fects of Natural and Refined Sugars on Oral 
Lactobacilli and Caries Among Primitive Eski- 
mos. Am. J. Dis. Child., 59:483-489, March 


1940. 


bot 
it 
wh 
in 
neg 
tru 
br 
inst 
viti 
an 
Als 
of 
the 
sar 
Th 
the 
rar 
ma 

I 
an 
trac 
of 
me 
to 
to 
fro 
tha 
nu 
frig 
liev 
ups 
the 
has 
ful 
suc 
to 

* 
tuc 
tuc 
Apr 


ASSOCIATION ACTIVITIES 


1129 


DENTISTRY FOR THE MENTALLY ILL PATIENT 


By Ratpu F, Huser, D.D.S., Lexington, Ky. 


MENTAL patient and one of per- 
fectly normal mind have one im- 
portant thing in common: They 

both dread a visit to the dentist, and put 
it off as long as they can. However, we 
who work with mentally ill patients find, 
in most cases, that oral care has been 
neglected far too long. This is especially 
true of our patients who have been 
brought in from the mountains. In many 
instances, they are suffering from gingi- 
vitis, their gums are soft and spongy 
and there are large calcareous deposits. 
Also, their teeth are so broken and full 
of cavities that it is impossible to restore 
them, and extraction is not only neces- 
sary, but also the only thing possible. 
There are cases, however, in which, if 
the patient is not too disturbed, tempo- 
rary fillings can be placed and a per- 
manent restoration attempted. 

In some cases, patients, on receiving 
an injection of procaine prior to an ex- 
traction, become violent, and, in cases 
of epilepsy, experience a seizure. With the 
mental patient, this is usually not due 
to the injection of procaine, but is due 
to the fact that the patient is suffering 
from a persecution complex. He believes 
that every one is trying to kill him. The 
numbness resulting from the injection 
frightens him to the extent that he ke- 
lieves death is imminent, and the mental 
upset ensues. In the case of the epileptic, 
the shock of the injection has merely 
hastened an approaching seizure. A care- 
ful check is kept on mental patients with 
such complexes and also on epileptics as 
to frequency of seizures. Nembutal or 


*From the Dental Department of the Ken- 
tucky Eastern State Hospital for the Insane. 

Read at the annual meeting of the Ken- 
tucky State Dental Association, Owensboro, 
April 11-13, 1940. 


another of the barbituric acid prepara- 
tions, administered beforehand, is found 
very helpful in such instances. 

Sometimes, if the patient is greatly dis- 
turbed over the idea of going to the den- 
tist, it is best to put off the visit for a few 
days, when he may become reconciled to 
the fact that the work must be done. 
Occasionally, when immediate extraction 
is necessary, some form of general anes- 
thetic must be given, but this is the ex- 
ception rather than the rule. 

In common with a normal person, a 
mental patient must be made to feel that 
the dentist knows just what has to be 
done and believes that now is the time 
to do it. One of the best methods of 
gaining the cooperation of a patient, to 
the point where he will allow the dentist 
to examine and work in his mouth, is to 
flatter and “jolly” him. This is particu- 
larly true of women. If they have a 
hobby, it helps to talk to them about it 
and to get them to talk about it, regard- 
less of how silly it may be. If the patient 
thinks that he can sing, he should be 
asked to sing. All of this takes time and 
patience, but it gains the patient’s con- 
fidence and helps him forget his fears, 
and so is well worth while. If the mind is 
so far gone that it is impossible to get 
any kind of cooperation from the pa- 
tient at any time, it becomes necessary 
to use a mouth gag in order to keep the 
mouth open and to keep the patient from 
biting you. Such measures are employed, 
however, only in the most difficult and 
urgent Cases. 

Many people believe that those who 
are sick mentally do not suffer as great 
physical pain as those whose minds are 
normal. This is true only in rare in- 
stances. Most of the patients react to pain 
just as sane people do. On the other 


hand, some are much more susceptible 
to slight pain than the average normal 
person is. Again, there are those who 
would not flinch or give any perceptible 
sign of pain no matter how great the 
suffering. Therefore, the dentist must be 
the judge as to the degree of pain, if 
any. Usually, the pupillary reflex of the 
eye can be used as an index. 

Most of these patients require little 
postoperative care. Of course, a check is 
made of the cases, but there has been 
not a single postoperative infection. This 
is a mystery, since with negligible oral 
care such infection would be expected 
to occur frequently. 

In personal habits, mental patients are 
so careless and unclean that the spread 
of Vincent’s infection must be constantly 
guarded against. Many of them chew to- 
bacco, and attendants must be on the 
alert lést the discarded chew of one pa- 
tient be not immediately confiscated by 
another for his own use. Although the 
toothbrushes are kept in cabinets and col- 
lected after each brushing of the teeth, 
many of the patients will steal another’s 
brush or make a friendly trade if it can 
be managed. Under such circumstances, 
it becomes evident, it is hard to keep 
Vincent’s infection under control. 

In the artificial denture cases, a diffi- 
cult problem arises. Until the teeth are 
made, it is not known whether the pa- 
tient will even attempt to wear them. 
Frequently, patients do wear them with 
very little trouble, and, more often than 
not, with less complaint than those who 
are sane. However, at any time when 
they are disturbed, they may try in vari- 
ous ways to destroy the dentures, throw- 
ing them against the wall or floors, flush- 
ing them down the toilets or throwing 
them out the windows. In anticipation 
of this, when a patient wearing false 
dentures becomes violent, the teeth are 
usually removed by the attendant and 
put away for safe keeping until the pa- 
tient is quieter. 

The dentist working on psychotic pa- 
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tients is often asked, “Have you ever 
found infected or defective teeth a fac- 
tor in insanity or mental illness?” That, 
of course, is a problem calling for ex- 
tensive research. I have had only one 
outstanding case of marked mental as 
well as physical improvement after re- 
moval of badly infected teeth, other 
treatments having failed. In a manic de- 
pressive case, the patient took no interest 
in anything or any one around him. He 
failed to respond to any suggestions for 
even the lightest forms of work or play. 
He would sit for hours on end in morbid 
contemplation and, at.other times, tended 
to have violent mental disturbances. 
Within a few weeks after removal of his 
teeth, he began to take an interest in 
ward routine, talking with other patients 
and members of the staff. Very shortly, 
he was asking for some kind of work. 
The morbidness as well as other more 
severe mental symptoms disappeared, and 
there has been no recurrence within the 
six months that have since passed. Of 
course, the logical conclusion in this case 
is that the infection from the teeth was 
causing a physical condition which re- 
sulted in the mental illness. Granting 
this, the infected teeth were, in the 
last analysis, the basic root of the men- 
tal illness. Definite conclusions, how- 
ever, are out of the question until the 
case has been observed for a longer 
time. 

In many cases, especially if the patient 
has come from a good family, the rel- 
atives would like to think that some in- 
sidious physical condition is causing the 
psychosis. Frequently, it is the teeth 
which are suspected. As one woman told 
me, not long ago, concerning her 50- 
year-old son recently committed to our 
hospital, “All of his trouble started when 
he was teething, and was less than a year 
old.” If the family believes that infected 
teeth are the cause of the condition, we 
make careful examinations, including 
roentgenograms, and do all that we can 
to reassure them even though we are 
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convinced that there is no evidence in 
support of such a belief. 

In addition to the fact that there are 
many types of mental illness, with vary- 
ing symptoms and reactions, the patient 
suffering from any one type may have a 
different reaction to dental work, or to 
anything else for that matter, each time 
we see him. For instance, the patient 
who accepted treatment docilely on one 
occasion will come in the next time in- 
sisting vociferously that if we so much 
as touch his teeth we will “ruin his re- 
ligion.” The next time, we may have to 
wait patiently while he relates all of his 
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experiences on a recent trip to the planet 
Mars or Jupiter where he claims to have 
been born. So, with each patient, it is 
not a matter of treating one person, but 
several, and the dentist never really 
knows what direction his efforts must 
take. Therefore, the résumé here given 
is very general. To attempt to outline 
a specific or routine method of dealing 
with various types of dental work in 
cases of mental illness would be futile. 
For although the patient must be con- 
vinced that we know what is best for 
him, we must always let his reactions 
and state of mind guide us in our work. 


DEPARTMENT OF WELFARE OF NEW YORK CITY 
AND PROFESSIONAL CARE 


Tue Department of Welfare of New 
York City, through its medical and nurs- 
ing service, expended $1,435,944 in 1939 
to provide care for an average of 26,153 
persons per month. According to Com- 
missioner Hodson, New York was the 
first city in the country to provide med- 
ical and nursing service in the home for 
relief clients. The plan and program was 
established with the active cooperation 
of the organized medical profession. 
Medical care is established within the 
pattern of private practice, and the phy- 
sician is paid for each visit made. The 
medical and nursing service of the de- 
partment is the largest of its kind in the 
world. 

The medical services are administered 
by a panel of 4,800 physicians. Those 
desiring a place on the panel make ap- 
plication to the director of the division, 
giving professional qualifications. They 


are then registered with the department 
of welfare. Physicians may be removed 
from the panel for cause, by the Medical 
Advisory Committee. Such a removal is 
permanent. Physicians are paid at the 
rate of $2 a visit. 

Dental care for adults and for children 
over 12 years is provided in cooperation 
with the WPA through a WPA project. 
The Department of Welfare supplements 
this project by paying for the necessary 
dental supplies and paying the salaries 
of the supervisory personnel and the 
professional personnel. Patients request- 
ing dental care are referred to the dental 
clinics by the medical social worker. The 
present plan for providing dentures is to 
have them made by dental laboratories 
selected by the Department of Purchase. 
Dental care for school children under 12 
years of age is provided in the school den- 
tal clinics by the Department of Health. 


\ 
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1941 A.D.A. APPOINTMENT BOOK 


Tue many members who have found the A.D.A. Appointment Book recall system helpful 
have requested that this year’s book be published six months in advance, to facilitate booking 
patients who are on a six-month recall service. 

The 1941 Appointment 
Book is now available. The 
format is essentially the same 
as that of last year’s edition. 
Bound in substantially sewed 
black imitation leather and 
lettered in gold, it contains, 
besides the appointment 
pages, a fund of information 
about the A.D.A. 

Order yours now so that 
you can take advantage of 
the simple, yet efficient, re- 
call system. 

Price $1.00 ($1.25 with 
name stamped in gold on 
front cover). 


SUNDAY 


BurEAvu OF Pusiic RELATIONS, AMERICAN DENTAL ASSOCIATION, 
212 E. Superior St., Chicago, Il. 
Inclosed is $1.00 for A.D.A. Appointment Book without my name on cover. 
$1.25 for A.D.A. Appointment Book with my name on cover. 


Please print plainly full name and complete address 
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COUNCIL ON DENTAL THERAPEUTICS 


DR. LYON’S TOOTH POWDER —NOT 
ACCEPTABLE FOR A.D.R. 


Report of the Council on Dental Thera- 
peutics of the American Dental Asso- 
ciation, authorized for publication. 

HE Council’s report on Dr. Lyon’s 

Tooth Powder was presented to the 

R. L. Watkins Company in order 

that the firm might have an opportunity 
to present scientific evidence bearing on 
the report. The firm, through its attor- 
ney, submitted a reply to the Council’s 
report, but this reply did not contain 
scientific evidence that would warrant 
withholding the report or changing fun- 
damentally the nature of it. The findings 
on the physical properties of Dr. Lyon’s 
Tooth Powder should be considered in 
the light of the following remark in Ac- 
cepted Dental Remedies 1939, p. 109: 
“However, until more information is 
available, the Council will refrain from 
drawing definite conclusions concerning 
the abrasive effect of dentifrices on ena- 
mel, dentin or cementum.” Claims for 
the safety of dentifrices should never- 
theless be based upon the best evidence 
available at present. The Council’s report 
follows : 

The Council has received sufficient 
requests for information on Dr. Lyon’s 
Tooth Powder to warrant this report. 
These requests for information came 
from the profession, the laity and con- 
sumer organizations. 

Over a period of several years, the 
R. L. Watkins Company, makers of Dr. 
Lyon’s Tooth Powder, has employed the 
slogan “Do As Your Dentist Does—Use 
Powder.” In addition to this slogan, the 
firm has used, and still uses, other ex- 
pressions or phrases apparently designed 
to convey the impression that brushing 
the teeth with Dr. Lyon’s Tooth Powder 


is comparable to a dental prophylaxis 
with respect to materials used and re- 
sults obtained. 

Despite a formal protest by a com- 
ponent society of the American Dental 
Association against the use of this 
deceptive and misleading advertising 
(J.A.D.A., 24 :665, April 1937), the firm 
has persisted in the use of the slogan 
“Do As Your Dentist Does.” Apparently, 
the firm has no aversion to hanging its 
claims on the dental profession without 
consulting the profession concerning the 
validity of such claims. 

According to advertising claims, Dr. 
Lyon’s Tooth Powder is “the preparation 
of an experienced practicing dentist,” 
and is “a special dental powder developed 
for home use by a distinguished practic- 
ing dentist.” The use of the word “prac- 
ticing” might indicate that I. W. Lyon, 
the avowed originator of Dr. Lyon’s Tooth 
Powder, is now in practice. Apparently, 
this is not true. At least, the carton bears 
the notation: “Established 1866 by I. W. 
Lyon, D.D.S.” So far as the Council is 
aware, I. W. Lyon was not “a distin- 
guished practicing dentist.” At least, a 
survey of the dental literature does not 
indicate a basis for such a claim. It must 
be noted that the Council has no inten- 
tion, or desire, to depreciate any con- 
tributions which I. W. Lyon, D.DS., 
may have made to dentistry or to the 
public. The Council is, however, opposed 
to the practice of attributing to dentists, 
and especially to deceased dentists, rep- 
resentations regarding commercial dental 
articles. Neither the profession nor the 
public has any assurance that the repre- 
sentations made regarding Dr. Lyon’s 
Tooth Powder are in harmony with the 


concepts held by the originator of the 
product. Nor is there any assurance that 
the composition of Dr. Lyon’s Tooth 
Powder, now marketed, is the same as 
that devised by the originator. The as- 
sertion that Dr. Lyon’s Tooth Powder is 
a “special” preparation is unwarranted 
in the light of the findings of the Bureau 
of Chemistry. Indeed, Dr. Lyon’s Tooth 
Powder appears to be essentially a fla- 
vored mixture of chalk and soap. The 
public should be informed that mixtures 
of this type are common and that the 
preparation or origination of such mix- 
tures is not confined to “distinguished 
practicing dentists.” Such work is best 
done by pharmaceutical chemists. 

In recent advertising, the following 
may be found: “Even as a neutralizer 
in acid mouth conditions, Dr. Lyon’s is 
an effective antacid.” Experimental find- 
ings recorded in the scientific literature 
do not justify this assertion regarding 
Dr. Lyon’s Tooth Powder or any other 
dentifrice. 

In recent advertising, the following 
may be found: “It will also leave .. . 
your breath so sweet and pure.” It is 
granted that the use of the product may 
impart to the breath temporarily the odor 
of oil of wintergreen. It is difficult to 
see how the product could sweeten and 
purify the breath of one suffering from 
a lung abscess, for example. Indeed, 
there is no evidence, as far as the Council 
is aware, that the use of Dr. Lyon’s Tooth 
Powder can have anything but a tem- 
porary effect on the breath in any case. 

Dr. Lyon’s Tooth Powder is adver- 
tised as a safe dentifrice in these words: 
“Cannot possibly injure or scratch.” and 
“It cannot possibly injure or scratch the 
tooth enamel as years of constant use 
have shown.” In the absence of proper 
qualification, the first of these statements 
indicates that Dr. Lyon’s Tooth Powder 
does not scratch or injure any portion of 
the teeth with which’ it comes in contact 
during use. This would mean that the 
product will not scratch or injure the 


1134 THE JOURNAL OF THE AMERICAN DENTAL ASSOCIATION 


enamel, dentin or cementum. As far as 
the Council is aware, there is no evidence 
that the product is harmless to the 
enamel, let alone to the softer portions 
of tooth structure, which may be exposed 
to the action of dentifrices. 

Van der Merwe (J. D. Res., 7:327, 
September 1927) studied the abrasive 
action of various dentifrices purchased 
on the open market. In this investiga- 
tion, both teeth and bone were brushed 
with the dentifrices under consideration. 
From the results obtained, Van der 
Merwe concluded that Dr. Lyon’s Tooth 
Powder is abrasive, indeed should be 
placed in the most abrasive group of the 
dentifrices studied. More recently, Repass 
(M.S.D. thesis, Northwestern University 
Dental School) studied the abrasive ac- 
tion of certain dentifrices on silver strips. 
The average weight losses sustained by 
the silver strip under the experimental 
conditions (mechanical brushing was em- 
ployed) ranged from 2.4 to 124.5 mg. 
Only one of the dentifrices studied ex- 
ceeded Dr. Lyon’s Tooth Powder in 
abrasive effect. The weight loss produced 
by Dr. Lyon’s Tooth Powder was 105.3 
mg. 

Souder and Schoonover (J.A.D.A., 
24:1817, November 1937), in studying 
the abrasive effect of dentifrices with a 
view to formulation of specifications, de- 
veloped a convenient test for the deter- 
mination of “scratching” qualities of 
dentifrices. These investigators stated in 
effect that the abrasive weight loss tests 
on metal strips were not sufficiently severe 
to detect the presence of harsh ingre- 
dients. According to their report, how- 
ever, the test on glass slides is sufficiently 
accurate to detect the presence of abra- 
sives hard enough to scratch glass and 
consequently hard enough to scratch the 
softer enamel. 

As can be seen from the report of the 
A.D.A. Bureau of Chemistry, Dr. Lyon’s 
Tooth Powder scratches glass under the 
conditions of the test described by Souder 
and Schoonover. Since the product also 
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causes high weight losses on silver strips 
and is abrasive to both teeth and bone, 
the claim that “it cannot possibly injure 
or scratch teeth” does not appear to rest 
on a sound basis. 


REPORT OF THE A.D.A. BUREAU OF 
CHEMISTRY 


Six medium size (44-ounce) cans of 
Dr. Lyon’s Tooth Powder (The R. L. 
Watkins Co., New York) were purchased 
on the open market. 

Each package consisted of a can of 
powder, an advertising insert and a cor- 
rugated paper liner in a paper carton. 

The reading matter on the can was 
as follows : 

Dr. Lyon’s Tooth Powder. Trade Mark 
Reg. U. S. Pat. Off. Dr. Lyon’s Tooth 
Powder. The preparation of an experienced 
practicing dentist intended solely to clean 
the teeth. This product is absolutely pure, 
containing no drugs, grit, pumice, acid or 
other harmful ingredients. Its regular use 
morning and night keeps the teeth and mouth 
clean and assists in keeping the gums firm 
and healthy. The R. L. Watkins Company, 
New York, N. Y., successors to I. W. Lyon 
and Sons, Inc., Established 1866 by I. W. 
Lyon, D.D.S. Container made in U.S.A. 

The contents of 5 cans were bulked 
for analysis. The sixth can was not 
opened. The average net contents of the 
five cans opened was 131.9 gm. 

The product examined was a light tan 
powder with a pronounced odor sugges- 
tive of oil of wintergreen. 

Qualitative analysis indicated the 
presence of carbonate, calcium, higher 
fatty acid salts, sodium, phosphate, 
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starchy material and a trace of silicious 
matter. 

Quantitative analysis yielded the fol- 
lowing : 


Per cent calcium oxide (CaO) 51.1 
Per cent carbon dioxide (CO,) 39.2 
Per cent moisture 2.1 
Per cent substance insoluble in alcoholic 
hydrochloric acid 2.4 
Per cent higher fatty acid (in terms of 
stearic acid) 0.87 


Sulfated ash 1.254 gm./gm. sample 


Examination of a paste made from a 
portion of the Dr. Lyon’s Tooth Powder 
and water, by the method of Souder and 
Schoonover, was made. The material 
tested produced scratches on glass which 
were visible to the naked eye. Check 
tests on two toothpastes were made. 
Neither of the toothpastes examined 
scratched glass under the conditions of 
the test. (End of Bureau of Chemistry 
report. ) 

From the report of the Bureau of 
Chemistry, it can be concluded that Dr. 
Lyon’s Tooth Powder consists essentially 
of calcium carbonate (89.2 per cent), 
moisture (2.1 per cent) and soap (0.9 
per cent) together with flavors, starch, 
silicious matter and calcium _phos- 
phate. 

In the light of the foregoing, Dr. 
Lyon’s Tooth Powder (The R. L. Wat- 
kins Company) is declared not acceptable 
for Accepted Dental Remedies. 


A copy of the rules that govern the 
Council in the consideration of articles 
will be sent on request. 

L. Hansen, Secretary. 
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PRESCRIBING SUGGESTIONS 


THE rational use of drugs and chem- 
icals is an essential part of dental prac- 
tice. Over a period of years, the Council 
has issued numerous reports designed to 
aid the dentist in the selection of drugs 
and chemicals of demonstrated useful- 
ness. Many of these are National Form- 
ulary and U. S. Pharmacopoeial sub- 
stances, listed and adequately described 
in Accepted Dental Remedies 1939. In 


order that the dental profession may use 
acceptable and official products and to 
the best advantage, the following form- 
ulas have been suggested. 

The Council appreciates the coopera- 
tion of George C. Schicks, assistant dean 
of Rutgers University and chairman of 
the Committee on Dental Pharmacy of 
the American Pharmaceutical Associa- 
tion, in the preparation of the formulas. 


SERIES VI 
a) Metric Apoth. 
R Approximate Equivalents 
Neo-arsphenaminae 1.5 gm. gr. Xxili 
Glycerini q.s. ad. 15.0 CC. 3 ss 
M.. ft. sol. amber bottle. 
Sig: Apply on-cotton swab three times a day. 
Note: Treatment of Vincent’s infection. 
10 per cent solution of neo-arsphenamine. 
Clean ulcerated surface with physiologic sodium chloride solution before appli- 
cation. 
Keep in cool place protected from light. 
Incompatibilities: Neo-arsphenamine quickly decomposes on contact with air 
and forms dangerous poisonous compounds. Decomposed by mineral acids. 
CAVITY RINSE 
b) Metric Apoth. 
Approximate Equivalents 
*Chloroform Solution of Thymol, 50% 15.0 gm. 3 iv 
Thymol 30.0 Cc. 5 i 
Chloroform q.s. ad. 
*A.D.R. 1939, p. 256. 
c) 
Alcohol (95%) 88.0 cc. 3ii Sviiss 
Dist. water q.s. ad. 120.0 cc. 3iv 
Note: Cavity rinse and disinfectant. 
Alcohol 70 per cent. 
d) 
Thymol 15.0 gm. 3 iv 
Alcohol, q.s. ad. 30.0 Cc. 3 i 


Note: Cavity rinse and disinfectant. 
Alcoholic solution of thymol 50 per cent. 


Fi 


\| 
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ABSTRACTS OF NOTICES OF JUDGMENT UNDER THE 
FEDERAL FOOD, DRUG AND COSMETIC ACT 


Unpber Section 201 (n) of the Federal (n) 


Food, Drug and Cosmetic Act, the fol- 


lowing is found : 


If an article is alleged to be mis- 


branded because the labeling is misleading, 


then in determining whether the labeling is 


Propucts CONDEMNED AND ORDERED DestrovepD* 


TABLE 1. 
N.J. No. Name 

1 B. C. Headache 
Powders 

2  Stanback Headache 
Powders 

Goody’s Headache 
Powder 

4 B-B Headache 
Powders 

Hed-Lyte 


6 Dixie Fever and 
Pain Powder 


7 EE Powders 


8 Causalin 


Cal-co-cin 


12 Cachets Algocratine 


13. Cidic Comfort 
Compound 

14. Barmidon Tablets 

15 Anthel Tablets 

16 Elixir Pheno 
Barbidon 

17. Tablets Sedormid 
“Roche” 

18 Sodasal 

19 Sodasal 

43. Tru-Lax Mint Flav- 
ored Chewing 
Laxative 

44 Bad-Ex-Salts 


Manufacturer 


B. C. Remedy Co. 


Durham, N. C. 
Stanback Co. 
Salisbury, N.C 
Goody’s Inc. 
Winston-Salem, N. C. 
Specialty Sales Co. 
Atlanta, Ga. 
Hed-Lyte Co. 

Dallas, Texas 

Swamp & Dixie Labs. 
Ft. Smith, Ark. 

E E Medicine Co. 
Greenville, S.C. 
Amfre Drug Co. 

New York, N.Y. 


Crescent-Kelvan Co. 
Philadelphia, Pa. 

E. Lancosme 

Paris, France 

Hy’ne Co. 

Chicago, III. 

Endo Products, Inc. 
New York, N.Y. 
Anthel Co., 
Philadelphia, Pa. 
Premo Pharmaceutical Labs. 
New York, N.Y. 
Hoffman-LaRoche, Inc. 
Nutley, N. J. 

Sodasal Labs. 

Detroit, Mich. 


Harry Enkel 

Detroit, Mich. 
Peltz-Kauffer Co., Inc. 
South Bend, Ind. 


E. J. Barry, Inc. 
New York, N.Y. 


*The date of issue, May 1940. 


Composition 


Acetanilid, aspirin, caffeine, potassium 
bromide 

Acetanilid, potassium bromide, aspirin, 
caffeine, sodium bicarbonate 

Potassium bromide, acetanilid, aspirin, 
caffeine 

Potassium bromide, acetanilid, aspirin, 
caffeine 

Acetanilid, sodium bromide, caffeine 


Acetanilid, sodium bicarbonate, caffeine, 
charcoal 

Acetanilid, acetylsalicylic acid, potassium 
bromide 

Aminopyrine (aminodimethylpyrazolon), 
salicylic ethyl ester carbonate and a sul- 
fonate such as quinoline-sulfonate 
Calcium salts of benzoic acid and cinco- 
phen 

Phenacetin (acetophenetidin), aminopy- 
rine, caffeine 

Aminopyrine 


Barbital, aminopyrine (dimethyl-amino- 
anti-pyrine) 
Aminopyrine, sal ethyl carbonate 


\minopyrine, phenobarbital 
Allyl-isopropylacetyl-carbamide 


Aminopyrine, sodium salicylate, com- 
pounds of magnesium and calcium cit- 
rates and carbonates, sugar and water. 
\cetophenetidin (approximately 8 grains 
per fluid ounce), sodium salicylate, a bi- 
carbonate and small proportions of cit- 
rates, sugar and water 

1 grain phenolphthalein per piece 


Tartar emetic 
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misleading there shall be taken into account 
(among other things) not only representa- 
tions made or suggested by statement, word, 
design, device, or any combination thereof, 
but also the extent to which the labeling 
fails to reveal facts material in the light of 
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For each of the products in the accom- 
panying tables, judgment of condemna- 
tion was entered and the product was 
ordered destroyed. In each case, the Food 
and Drug Administration found that 
labeling failed to reveal material facts 


2.—Surcicat Dressincs SEIzED* 


N.J. No. Name 


Manufacturer 


Findings 


59 Gauze Bandages and Acme Cotton Products 


Adulterated, misbranded 


Absorbent Cotton Co., Inc., Dayville, Conn. 


60 Compress Bandages Mine Safety Appliance 
Co., Pittsburgh, Pa. 
Handy Pad Supply Co. 


61 Gauze Bandage 
Worcester, Mass. 
62  Absorbal Refills 
Philadelphia, Pa. 
63 Gauze Bandage 
Dayville, Conn. 


64 First Aid Poc-Kits | Hampton Mfr. Co., Inc. 


Carlstadt, N.J. 
65 Gauze Bandage 
New York, N.Y. 


66 Absorbent Cotton Richmond Dental Mfg. Co. 
Niagara Falls, N.Y. 


Edward Girvin, D.D.S. 


Ross Products Co., 


Adulterated, misbranded 
Adulterated, misbranded 


Adulterated, misbranded 


Acme Cotton Products Co., Inc. Adulterated (product released to 


claimant on condition that it be re- 
labeled “‘Not Sterile” or “To Be 
Sterilized Before Used’’) 
Misbranded 


Misbranded 


Misbranded 


*Notices of Judgment report the seizure and disposition of surgical dressings which were in interstate 
commerce at the time of examination and which were found to be contaminated with viable micro- 
organisms at that time. For each of the products listed, with the exception of N. J. No. 63, judgment of 
condemnation was entered and the product was ordered destroyed. (Date of issue, May 1940.) 


TABLE 3.—MIscELLANEOuS Propucts MisBRANDED UNDER Provisions oF THE Law 
APPLICABLE TO Drucs* 


N.J. No. Name 


Manufacturer 


Claims Findings 


73. Lee’s Milk of Mag- Trade Laboratories, 
nesia Dental Cream Inc., Newark, N.J. 


“Would make gums__ Claims false and mis- 
healthy and firm” leading 


Miscellaneous 
74 Epinephrine Chlor- Harvey-Pittenger Co., 0.45 grains of epine- Claims false and mis- 


ide Solution Philadelphia, Pa. 


*May 1940 


such representations or material with re- 
spect to consequences which may result from 
the use of the article to which the labeling 
relates under the conditions of use prescribed 
in the labeling thereof’ or under such con- 
ditions of use as are customary or usual. 


phrine per fluid ounce leading—contained less 
than 0.45 grains of 
epinephrine per fluid 
ounce 


with respect to the consequences which 
might result from the use of the product 
under the conditions of use prescribed 
therein or failed to bear warnings against 
use under those conditions in which such 
use might be dangerous to health. 
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PINEORRHEA 


PINEORRHEA (Dr. E. R. Morrison, Wil- 
mington, N. C.), a preparation advocated 
for the treatment of Vincent’s infection, 
gingivitis and pyorrhea, has been exam- 
ined in the Bureau of Chemistry. From 
the analytic findings, it was deduced that 
Pineorrhea consists essentially of an acid- 
insoluble organic arsenical in glycerin and 


Council that (a) the composition of this 
product is as follows: “To make 1,000 
cc. Pineorrhea, forty 4.5 gram ampules 
Neoarsphenamine, sufficient water to dis- 
solve Neoarsphenamine plus 50 cc. Pinsol 
suspended in glycerine enough to make 
the 1,000 cc. . . . Pinsol is pure pine oil 
chemically treated so as to be soluble in 


water .. .”; and that (b) the product 
has been withdrawn from the market. 


water. 
The manufacturer has informed the 


ACCEPTED DENTAL REMEDIES 


The Council on Dental Therapeutics of the American Dental 
Association announces the inclusion of the following articles 
in the list of Accepted Dental Remedies. 


LOCAL ANESTHETICS* 


Star Brand Procaine Solution 2% with Epinephrine 
1:50,000: Each cubic centimeter is stated to contain pro- 
caine hydrochloride, 0.02 gm.; epinephrine, 0.00002 gm.; 
sodium chloride, 0.0007 gm.; chlorobutanol (chloroform de- 
rivative), 0.005 gm.; sodium bisulfite, 0.0019 gm.; in distilled 
water. 


Manufactured by Proco-Sol Chemical Co., Inc., Philadelphia, Pa. 
Distributed by Star Dental Manufacturing Co., Inc., Philadelphia, 


a. 

Star Brand Procaine Solution 2% with Epinephrine 1:50,000 in 

Star Brand Procaine Solution 2% with Epinephrine 
1:25,000: Each cubic centimeter is stated to contain pro- 
caine hydrochloride, 0.02 gm.: epinephrine, 0.00004 gm.; 
sodium chloride, 0.0007 gm.; chlorobutanol (chloroform de- 
rivative), 0.005 gm.; sodium bisulfite, 0.0019 gm.; in distilled 
water. 

Manufactured by Proco-Sol Chemical Co., Inc., Philadelphia, Pa. 
Distributed by Star Dental Manufacturing Co., Inc., Philadelphia, Pa. 

Star Brand Procaine Solution 2% with Epinephrine 1:25,000 in 
Cartridges. 


DENTIFRICESt 


Krest Tooth Paste.—Composition: See Craig-Martin 


Tooth Paste (A.D.R. 1939, p. 110). 
Manufactured by Comfort Mfg. Co., Chicago, Ill. Distributed by 
Kresge Department Store, Newark, N. J. 


*A.D.R. 1939, p. 38. 

tA.D.R. 1939, p. 108. 

Admission of an article to the list of Accepted Dental Rem- 
edies does not imply a recommendation. Information regard- 
ing the rules and work of the Council will be sent on request. 

Harocp L. Hansen, Secretary. 
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RESEARCH COMMISSION 


REVISION OF AMERICAN DENTAL ASSOCIATION 
SPECIFICATION NO. 4 FOR INLAY CASTING WAX* 


By Joun R. Beat, B.S., Washington, D. C. 


AN a part of the program of revising 


existing American Dental Associ- 

ation specifications where, in the 
light of present knowledge, such revision 
is desirable, the revision of A.D.A. Spe- 
cification No. 4 for Inlay Casting Wax 
was undertaken. 

Comments on the existing specification 
and on proposed changes were solicited 
from dental schools, interested govern- 
ment agencies and manufacturers. A re- 
vised specification based on these com- 
ments and the experience obtained in 
testing these materials was prepared and 
submitted for further criticism. 

The consensus of opinion was that the 
requirements for physical properties in 
the existing specification defined a satis- 
factory material, but that the wording 
of the specification could be improved 
to avoid any possible ambiguities in the 
description of the methods of testing or 
in the interpretation of the test data. 

In view of the foregoing, the following 
revised specification, which follows the 
form of present Federal specifications, 
is offered. It will be submitted to the 
American Dental Association for official 
action at the national meeting in Cleve- 
land, September 9-13, 1940. 

*A Report to the Research Commission of 
the American Dental Association. 

Publication authorized by the Executive 
Board of the Research Commission. 


+Research Associate of the American Dental 
Association at the National Bureau of Stand- 


ards. 


PROPOSED REVISION OF 
AMERICAN DENTAL ASSOCIATION SPECIFI- 
CATION NO. 4 FOR INLAY CASTING WAX 


A. Type. 

A-1. This specification is for inlay 
casting wax used in making patterns 
which are to be used in the production 
of inlays. It consists essentially of waxes 
and hydrocarbons of the paraffin series. 

A-2. The wax shall be furnished as 
sticks or cones, as specified by the pur- 
chaser. 

B. Material. 

B-1. The wax shall be uniform and 
free of foreign materials. 
C. General Requirements. 

C-1. The color of the wax shall be 
such as to facilitate the carving of pat- 
terns through contrast with the colors of 
of the hard and soft tissues of the 
mouth. 

C-2. The wax shall soften without be- 
coming flaky. 

C-3. The wax shall not show appre- 
ciable chipping or flaking when trimmed 
to a fine margin at room temperature. 

C-4. The melted wax when vaporized 
at 500° C. (932° F.) shall leave no solid 
residue other than carbon. 

C-5. The temperature to which the 
wax should be heated for most satisfac- 
tory use in taking direct impressions in 
the dental cavity shall be indicated on 
each package. 

C-6. A curve or data sufficient to show 


— 
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the thermal expansion of the wax from 
room temperature to the temperature at 
which warpage or softening of the test 
specimen occurs shall be included in each 
package. 
D. Detail Requirements. 

D-1. Flow. 

D-1a. The flow at 37.5° C. (99.5° F.) 
shall not be more than 1 per cent. 

D-1b. The flow at 38.0°C. (100.4 
F.) shall not be more than 5 per cent. 

D-1c. The flow at 42.0°C. (107.6° 
F.) shall not be less than 5 per cent. 

D-1d. The flow at 43.0°C. (109.4° 
F.) shall not be less than 50 per cent or 
more than 75 per cent. 
E. Methods of Test. 

E-1. Flow 

E-1a. Specimens.—The mold used in 
forming the cylindrical flow specimens 
shall be a flat metal plate 6.0 mm. (0.236 
inch) thick, containing one or more holes 
10.0 mm. (0.394 inch) in diameter. This 
mold shall be warmed and placed on a 
smooth flat surface, which shall also be 
warmed slightly. Wax that has been 
heated to just above its melting range 
shall be poured into the mold until it is 
“overfilled.” As the wax freezes and a 
shrinkage void or pipe appears, liquid 
wax shall be added. When the wax has 
lost its “mirror-like” surface, pressure 
shall be applied to it and maintained 
until the wax becomes rigid. After cool- 
ing, the excess wax shall be removed, the 
ends of the specimens being carved flush 
with the surface of the mold. The ends 
of the specimens shall be made plane 
and parallel. The specimens shall be more 
than 24 hours old and less than 1 week 
old when tested. 

E-1b. Testing. The specimen shall be 
placed in a bath (air or water) held at 
testing temperature for twenty minutes 
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prior to testing. Thin sheets of cello- 
phane shall be placed between the ends 
of the specimen and the instrument used 
for loading. The specimen shall then be 
subjected to a constant load of 2,000 gm. 
for ten minutes at testing temperature. 
Change in length during the test shall 
be calculated as percentage of the orig- 
inal length, the specimen being measured 
at room temperature before and after 
test with a micrometer caliper. The 
change in length, in percentage, shall be 
reported as the flow. 

E-2. Thermal Expansion. 

E-2a. The linear thermal expansion 
characteristics of the material shall be 
determined by methods which will in- 
sure an accuracy such that the expan- 
sion at any temperature is correct to 
£0.05 per cent of the original length of 
the test specimen from room _ temper- 
ature to the temperature at which warp- 
age occurs. This accuracy is easily ob- 
tained through the use of a specimen 
200 to 300 mm. in length. 

F. Packing. 

F-1. The minimum net weight of the 
contents shall be indicated on all pack- 
ages. 

F-2. Each package shall be marked 
with a serial number or combination of 
letters and numbers which shall refer to 
the manufacturer’s records for the par- 
ticular lot or batch of wax. 

F-3. The date of manufacture (year 
and month) shall be indicated on the 
package as a separate item or as a part 
of the serial number. 


BIBLIOGRAPHY 
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Idem: Specification for Dental Impression 
Compound. J.A.D.A., 18:53, January 1931. 
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NATIONAL HEALTH PROGRAM COMMITTEE 


AMERICAN MEDICAL ASSOCIATION AND THE 
SHERMAN ANTI-TRUST ACT 


Tue American Medical Association 
and its officers and other medical society 
officials, who were indicted for criminal 
conspiracy to violate the Sherman Anti- 
Trust Act, must stand trial on that 
charge. This was the effect of the action 
taken by the Supreme Court of the 
United States June 3, when it refused to 
review the decision of the Court of Ap- 
peals from which the medical society 
and officials had appealed. The Court 
of Appeals decision had held that 
the practice of medicine came within 
the purview of the Sherman Anti-Trust 
Act. 

The American Medical Association 
and various officials were indicted in De- 
cember 1938. The defendants filed a de- 
murrer to the indictment maintaining 
that there was no violation of the law as 
charged. The District Court agreed with 
this contention and dismissed the indict- 
ments in July 1939. 


This decision was appealed by the 
government and, March 4, the Court of 
Appeals of the District of Columbia held 
that the practice of medicine did come 
within the scope of the Sherman Anti- 
Trust Act. April 29, the defendants filed 
in the Supreme Court of the United 
States their petition for a writ of cer- 
tiorari to review the decision of the Court 
of Appeals. The Supreme Court refused 
to review this decision by stating in effect 
that the defendants would have to stand 
trial before it would pass upon the issues 
involved in the case. 

All of the decisions to date have had 
no bearing on the actual guilt or inno- 
cence of the defendants of the charges 
made. This will be decided at the forth- 
coming trial. The decisions thus far have 
been on the legal point of whether the 
actions cited in the indictment could be 
considered as violations of the Sherman 
Anti-Trust Act. 


ARMY MEDICAL MOBILIZATION PLAN 


A COMPREHENSIVE plan for the mo- 
bilization of America’s physicians in the 
event of a national emergency was 
adopted by the House of Delegates of the 
American Medical Association at the an- 
nual meeting in New York, June 10. The 
plan in its essence calls for the organiza- 
tion of the medical profession in Amer- 
ica into a nation-wide volunteer medical 
service corps, under the auspices of the 
American Medical Association, working 
through its component state and county 
units. The plan was worked out by the 
office of the Surgeon General of the 
United States Army. 


“It appears,” the Army medical mo- 
bilization plan says, “that in the event 
of a national emergency of great mag- 
nitude, it would be very necessary to 
conserve the medical profession. This 
plan would distribute the professional 
load and, if properly administered, 
should prevent the stripping of rural and 
isolated communities of their necessary 
medical personnel.” 

The plan proposes that the American 
Medical Association conduct a survey of 
the medical profession through its state 
and local components. Local societies 
would canvass their memberships for 
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volunteers and determine who would be 
available for military service and who for 
duty at home. State societies would main- 
tain rosters of the men so selected. The 
War Department, Corps Areas, would 
then call upon the medical association for 
physicians or specialists. The states would 
be allotted quotas and these the local so- 
cieties would fill. Preference would be 
given to reserve officers wherever their 
qualifications warranted. 

A committee on medical preparedness 
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was also appointed by the House of 
Delegates “to maintain contact 

with all governmental agencies con- 
cerned with the prevention of disease 
and the care of the sick, in both civil 
and military aspects, so as to make 
available at the earliest possible moment 
every facility that the American Med- 
ical Association can offer for the health 
and safety of the American people and 
the maintenance of American democ- 
racy.” 


COMMITTEE ON LEGISLATION 


A REVIEW OF THE MAIL ORDER DENTURE PROBLEM 


Tue mail order denture business is a 
relatively new form of commercial ac- 
tivity. It was not until about 1932 that 
any of these concerns achieved sufficient 
importance to cause public comment. By 
1937 or 1938, they had probably reached 
their zenith in numbers, as, since that 
time, the number of concerns in this 
field has decreased considerably, and it 
can be expected to decrease still more. 
However, during the short time in which 
they were operating, they seem to have 
been very successful enterprises, at least 
from a financial point of view. 

This success was made possible by the 
use of mass production methods in order 
to lower the price of the dentures and 
thereby attract a large number of cus- 
tomers. The prices at which dentures 
have been offered range from $7.50 to 
$87.50. Business was solicited by direct 
mail contacts and widespread advertis- 
ing campaigns in newspapers and cheap 
magazines. In most cases, the appeal was 
directed chiefly to persons in rural dis- 
tricts, but a sizeable percentage of den- 
ture purchasers have been urban resi- 
dents. 

The procedure followed by most of 


these companies in obtaining a customer 
is essentially the same. The prospective 
purchaser, whether contacted by direct 
mail or by advertising, receives a small 
box containing elaborate advertising leaf- 
lets which have colored illustrations of 
the various priced dentures. The higher 
priced dentures usually have more at- 
tractive illustrations and brighter color- 
ing, in order to impress the customer 
with the difference in quality. 

Also included in the box is a piece of 
impression compound with instructions 
for its use. Ordinarily, the customer is 
advised that this piece is included merely 
to provide the company with a “general 
idea of your gums.” The instructions 
continue : “From it we will make for you 
another piece of material that will ex- 
actly fit your mouth. This second piece 
we will send to you in the next mail. 
With it you can quickly take the actual 
impression we need for making your 
plates.” This is the complete extent of the 
diagnosis of the patient’s needs. 

The customer is usually offered a sixty- 
day trial period during which he is prom- 
ised that if he is dissatisfied in any way, 
he will be entitled to demand his money 


back or to have a new set of dentures 
furnished free of charge. This is not 
quite so generous an offer as it might 
seem to be because even if the dentures 
do become uncomfortable within sixty 
days, which is by no means a certainty, 
the customer who complains will usually 
have trouble getting his money back. The 
company will offer to make alterations, 
give advice on the proper usage of den- 
tures, suggest adhesives to keep the plates 
in place “until the mouth becomes accus- 
tomed to them” and practice numerous 
other dodges. If this can be kept up for 
sixty days, the customer loses his period 
of grace-and is not entitled to a refund. 
In many cases, he gives up in disgust 
long before that time. 

By the use of such methods as these, 
most of these mail order firms have had 
moderate financial success. A few of 
them have made very large profits. In 
some cases, their activities have had a di- 
rect effect upon the amount of work done 
in dental offices. This has been particu- 
larly true in smaller towns where resident 
dentists found that all the people in the 
area had received these solicitations and 
an appreciable number had responded. 
Such a situation not only meant the loss 
of potential customers, but also caused 
discussion about the disparity in the 
amount charged by the local dentists as 
compared to the advertised mail order 
prices. 

In reality, the fees charged by the den- 
tists were, in most cases, quite compar- 
able to the final cost of the mail order 
dentures. Few persons purchased the 
cheaper ones and the companies used 
every possible device to discourage the 
sale of the lower priced plates. Since 
their more expensive dentures cost them 
little or no more than the cheapest, ex- 
cept for the price of materials, there was 
a wider margin of profit and a defimie 
advantage in selling the most expensive 
ones. 

The instinctive reaction of every den- 
tist is that such methods of supplying 
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dentures are fraudulent and should be 
prohibited. He knows that the proper 
procedure is detailed and complicated, 
requiring training and skill. He becomes 
even more certain of this fact when he 
sees examples of the dentures provided 
by these concerns. It is when he is mak- 
ing a new set of dentures for a dis- 
gruntled and dissatisfied ex-customer of 
the mail order companies that he has his 
opportunity to say “I could have told 
you so.” 

Since the use of such dentures may 
have injurious effects on the health, the 
matter is more serious than comparable 
schemes for obtaining money. A number 
of purchasers struggle along with their 
ill-fitting dentures, never appreciating the 
fact that they may soon find their 
mouths in such a condition that satis- 
factory dentures can never be made for 
them. Others wear dentures which are 
uncomfortable and cause sore spots in 
the mouth. Prolonged use of such den- 
tures may cause serious conditions such 
as cancer of the mouth. Some find the 
dentures totally unsatisfactory and dis- 
card them altogether, believing that satis- 
factory dentures can never be made for 
them. 

Since these conditions had a direct ef- 
fect upon the physical and financial wel- 
fare of a part of the public which was 
not organized for action to prevent the 
continuation of such frauds, the dental 
profession, through local, state and na- 
tional societies, took the initiative in 
making vigorous complaint and demands 
for action on the part of state and fed- 
eral governments. The number of these 
denture concerns was growing and some 
of them were of sufficient size to con- 
stitute a serious problem. 

In some states, the situation was such 
that the complaints were immediately 
acted on and the concerns were forced 
to cease operations in a very short time. 
This usually happened in those states 
where the mail order concerns had not 
gained a strong foothold and their finan- 
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cial condition was such that a moderate 
amount of pressure forced them to cease. 

In other states, the profession was 
faced with more formidable opposition. 
Either because of weakness in the dental 
laws or because of laxity of enforcement, 
the mail order concerns had grown to 
a considerable size before any serious 
opposition was aroused. The owners of 
the concerns realized that they had hit 
upon a very successful financial scheme 
and they were willing to use all of their 
available funds to protect themselves. 
They made it difficult and expensive for 
the state authorities to obtain evidence 
against them, by avoiding advertising or 
solicitation of business in the state in 
which the concern was located. Since, in 
most states, the funds and personnel for 
enforcement of the dental laws are very 
meager, the state authorities had little 
enthusiasm for the task of eliminating 
these practices. 

It took several years for the state so- 
cieties to exhaust the possibilities of re- 
stricting these corporations under the 
authority of the state law, but finally it 
became evident that little progress could 
be made. In the meantime, the number 
of mail order concerns increased and the 
problem grew more serious. 

Fortunately, the very circumstance 
that made the larger companies difficult 
to control upon a state basis, namely the 
interstate character of their business, 
placed them under the jurisdiction of 
federal agencies. This fact had been ap- 
preciated for a long time and the prob- 
lem was first called to the attention of 
the Post Office Department in 1932, by 
Martin Dewey, then President of the 
American Dental Association. At that 
time, the attitude of the postal author- 
ities was that it would be better if a 
victimized individual would file the com- 
plaint and prosecute the case. The diffi- 
culties inherent in this procedure made it 
appear more logical to attempt to have 
the states take action, but the possibility 
of federal action was never abandoned. 
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The American Dental Association con- 
tinued to demand action while cooperat- 
ing with the state and local societies in 
their endeavor. 

In November 1934, the Federal Trade 
Commission took its first action against 
persons engaged in this business by issu- 
ing a “cease and desist order” against a 
concern operated by a Benjamin D. Rit- 
holz and located in Chicago. The original 
complaint leading up to this order was 
made by the American Dental Associa- 
tion. Several similar restraining orders 
against other concerns engaged in mail 
order activities were issued in the fol- 
lowing months. 

The effectiveness of the cease and de- 
sist order as a means of preventing the 
sale of dentures by mail was a disap- 
pointment. These orders prohibited the 
mail order concern from continuing to 
make the specific advertising statements 
covered by the order, because they had 
been found to be untruthful. The cease 
and desist orders did not prohibit the 
use of other statements as long as they 
were not substantially the same as those 
covered by the order, nor did they pre- 
vent the sale of dentures by mail. If the 
substitute statements were also untruth- 
ful, the only recourse was the issuance of 
a new order prohibiting the use of these 
statements as well as those covered by 
the first order. 

As the ineffectiveness of the cease and 
desist order made it obvious that it 
would be an exceedingly slow and diffi- 
cult matter for the Federal Trade Com- 
mission to stop the sale of dentures by 
mail, some action by the Post Office De- 
partment was again solicited. 

By this time, a Dr. S. B. Heininger of 
Chicago had become one of the most 
prominent and most frequently criticized 
persons in this type of business. The 
Federal Trade Commission had filed a 
complaint against him in 1936, and he 
had agreed to a stipulation with the 
Commission, in which he admitted that 
he was guilty of certain of the acts 


charged in the complaint and agreed to 
cease such practices. In spite of the re- 
strictions imposed by this stipulation, 
Heininger continued to do business on 
what appeared to be a large scale and 
his advertisements appeared in a wide 
variety of the cheaper type of magazines. 

September 22, 1937, the United States 
Post Office Department issued a memo- 
randum calling upon Heininger to show 
cause why a fraud order should not be 
issued against him for “conducting a 
scheme for obtaining money through the 
mails by means of false and fraudulent 
pretenses, representations and promises.” 

The postal authorities subsequently 
conducted a hearing and Heininger was 
given an opportunity to present his case. 
As a result of this hearing, the Post 
Office Departinent issued an order refus- 
ing the use of the mails to Dr. S. B. 
Heininger, Dr. S. B. Heininger, D.D.S., 
Dr. S. B. Heininger, Dentist and Dr. 
Heininger and the Sylvan Dental La- 
boratory, Chicago, Illinois. He had used 
all of these titles in his various advertise- 
ments. According to the federal law, 
Heininger was entitled to appeal to a 
court for a review of this action of the 
Post Office Department, and he immedi- 
ately did so. 

June 3, 1938, the District Court of the 
United States for the District of Colum- 
bia gave its decision upon the validity of 
the fraud order. The opinion of the court 
was that the fraud order was invalid 
because it was based upon no substantial 
evidence, and that, therefore, it should 
not be upheld. This decision came as a 
great shock to the American Dental As- 
sociation Committee on Legislation and 
caused its chairman, A. B. Patterson, to 
observe : 


Our state and endowed university dental 
departments and colleges and the American 
Dental Association and its many affiliated 
societies are all firmly of the opinion that 
the business of manufacturing dentures by 
mass production on mail order impressions 
which, all considered, must be sorry things, 
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cannot be honest, and since the dentist who 
would attempt such general practice for 
profit is well aware of the unsurmountable 
difficulties involved, it would appear that his 
promises must be inherently false and _ his 
mail order business inherently fraudulent.” 

Had this been the end of the case, it 
would have been a clear victory for the 
makers of mail order dentures. The Post 
Office Department, refusing to accept 
this decision as rightful, went to the 
Court of Appeals of the District of Co- 
lumbia for a further review of the De- 
partment’s action. The Court of Appeals, 
April 7, 1939, overruled the decision of 
the District Court, saying, in part: 


When a business is “systematically and 
designedly conducted upon the plan of in- 
ducing its patrons by means of false repre- 
sentations, to part with their money in the 
belief that they are purchasing something 
different from, superior to, or worth more 
than what is actually being sold,” it becomes 
objectionable under the statutes in question, 
even though there is a promise to refund 
the purchase price should the article prove 
unsatisfactory. . . . The decisive factor, there- 
fore, is not whether “anyone complains of 
fraud or was in fact defrauded,” but whether 
the mails were being used to project a scheme 
which may result in obtaining money from 
the public by means of false and fraudulent 
statements. 


Heininger’s only recourse from. this 
decision of the Court of Appeals was to 
ask for a final consideration of the valid- 
ity of the fraud order by the Supreme 
Court of the United States. This appeal 
was duly made. October 9, 1939, more 
than two years after the case had begun, 
the Supreme Court refused to review 
the decision of the Court of Appeals, 
thereby upholding the validity of the 
fraud order and permitting the Post 
Office Department to enforce it. This 
meant that S. B. Heininger, under any 
name or guise, could not use the United 
States mails to sell dentures. 

The outcome of this case appears to 
have dealt a death blow to the mail 


1, J.A.D.A., 25:1151, July 1938, 
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order dental business. There was nothing 
about Heininger’s business which would 
lead one to believe that a different de- 
cision would be reached in regard to 
other concerns. With the authority of 
the Supreme Court behind the decision 
that it is a fraudulent practice, it ap- 
pears that any attempts of these other 
concerns to defend the practice would be 
futile. 

While the Heininger case was being 
litigated, the other concerns were per- 
mitted to operate quite unrestrictedly 
because it was felt that the addition of 
other cases would have confused the 
issue and resulted in duplication of ef- 
fort. Since that decision, however, there 
have been very definite developments. In 
a recent Chicago case, a federal grand 
jury issued indictments against a husband 
and wife who were proprietors of a mail 
order denture business.2 The husband, 
Jehn Alger, had previously been the 
recipient of a cease and desist order is- 
sued by the Federal Trade Commission® 
and had agreed to cease and desist cer- 
tain representations which he was then 
making in his advertising, but this 
had not forced him to stop his busi- 
ness. 

According to the evidence presented 
to the grand jury, the Algers had re- 
ceipts of $33,816.99 in 1936 and spent 
$1,000 a month for advertising. The 
grand jury found that the witnesses 
against them were unable to speak 
clearly when wearing the dentures pur- 
chased by mail from the Algers and that 
the dentures did not fit properly and 
failed to give satisfaction. For these rea- 
sons, the jury returned the indictments 
for violation of the postal laws and the 
judge set the bond at $2,500 each. Sub- 
sequently, the defendants pleaded guilty 


2. Bull. 
1939. 
3. J.A.D.A., 24:1536, September 1937. 
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to the charge of mail fraud and made 
application to the court for probation. 
After considering the case, the judge de- 
cided to give the defendants suspended 
sentences and they were placed on pro- 
bation for one year. 

More recently, further action against 
S. B. Heininger was begun when an Illi- 
nois grand jury issued an indictment 
against him in the same type of proceed- 
ing as that taken against the Algers. Al- 
though Heininger was not permitted to 
conduct his business after the Supreme 
Court decision, this case was based upon 
the fraud committed before the post 
office fraud order was issued. Heininger 
has also pleaded guilty and asked for 
probation. The case has not yet come to 
trial, but if he is convicted, he is liable 
to a fine or a jail sentence or both. 

The action taken in these cases indi- 
cates that vigorous prosecution of all 
“mail order dentistry” concerns can be 
expected. Nearly all of the smaller con- 
cerns have ceased business rather than 
assume the risk of being convicted of a 
criminal offense. Only one concern of 
important size is still in business, and 
there will be no rest until it is forced to 
discontinue its activities. 

It should be a source of much gratifi- 
cation to the profession that the United 
States Supreme Court has again recog- 
nized the harm that is done by combin- 
ing advertising and business methods 
with professional service. If it were pos- 
sible to furnish reasonably well-fitting 
dentures at a low price by this method, 
it could not and would not be opposed 
by the profession. That usable dentures 
cannot be supplied by mail has been 
proved in a number of cases. This being 
true, the perpetration of such frauds 
must be prevented. It now appears to be 
reasonably certain that this is being ac- 
complished. 

CoMMITTEE ON LEGISLATION, 
SAMUEL R. Lewis, Secretary. 
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PROCESS PATENT COMMITTEE 


May 10, the United States Circuit 
Court of Appeals, for the Seventh Dis- 
trict (Illinois, Wisconsin, Indiana) af- 
firmed the decision of the lower court 
holding the Webb patents invalid. 

Members of the dental profession will 
recall that a suit for infringement was 
filed by George Farell Webb, of Kansas 
City, against an A.D.A. member in Chi- 
cago, Arnold A. Frisch, for using a bi- 
polar electrode in the treatment of pyor- 
rhea. Webb asserted that he was the 
inventor of the process, and he was at- 
tempting to collect royalties under the 
patent granted to him by the govern- 
ment. The Cameron Surgical Company 
was joined by Webb in his suit, as con- 
tributory infringer, because it man- 
ufactured the high frequency current 
generator that was used by Dr. Frisch. 

For reasons explained in its annual 
report, the Process Patent Committee en- 
tered the case at the last moment and in 
an advisory capacity only. Even so, it 


has spent $1,500 for legal fees, and had 
not the Cameron Surgical Company un- 
dertaken to carry the burden of the de- 
fense, the cost to the profession might 
have been several times that amount. 
Patent litigation is expensive. The Com- 
eron Surgical Company probably spent 
nearly $10,000. 

The decision of the Appellate Court 
should convince Webb that he is wasting 
his money in a futile effort, but, under 
the law, he still has the right to start suit 
against any dentist in the United States 
who is applying a bipolar electrode to 
the gum tissue, except those practicing 
in the Seventh District, embracing the 
midwestern states previously mentioned, 
where his patent has been declared in- 
valid. Members of the A.D.A. not re- 
siding in the Seventh District, however, 
need not worry as the Process Patent 
Committee is alive to the situation. 

M. D. K. Bremner, Chairman, 
Process Patent Committee. 


SURVEY OF DENTAL NEEDS OF ADULTS 


Aut dentists who have received cards 
for recording the dental needs of five 
adult patients in connection with the 
survey of the Committee on Economics 
are urged to fill out and return the cards 
as soon as possible. 

At the present time, every state in- 
cluded in the survey has been heard from 
and the committee is very grateful to the 
many dentists who have cooperated so 
well. To those who have not yet sent in 
their cards, a second appeal is directed 
in the hope that further cooperation can 


be obtained. The fact that the chosen 
week of the survey has passed is not of 
vital importance as compared with the 
necessity of obtaining a truly representa- 
tive number of cases. Each card returned 
adds to the value and reliability of the 
survey. If any dentist has lost or mis- 
placed his cards, new ones will be gladly 
sent on request. 

ComMITTEE On Economics, 

American Dental Association, 

212 E. Superior St., 
Chicago, III. 
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DENTAL ECONOMICS 


DENTAL POSTPAYMENT PLANS AND THE PLAN IN 
MANCHESTER, N. H. 


FEW years ago, the dental societies 
of several large cities participated 
in the organization and operation 

of institutions called medical-dental 
service bureaus. One of the chief pur- 
poses of these bureaus was to provide 
facilities for arranging and handling in- 
stallment payments for services which 
had already been rendered to the pa- 
tients. The bureau staff included social 
workers, who investigated the patient’s 
financial status and advised him with re- 
gard to the size of the payments that he 
could make and the intervals of payment. 
The bureau deducted 10 per cent from 
each installment for expenses and to es- 
tablish a sinking fund for bad accounts. 

These plans were supposed to have 
several advantages to the individual den- 
tist: a third party handled the collection 
of accounts and thereby improved the 
percentage of collections and saved the 
dentist unpleasant work, and the patient’s 
financial status was investigated by a per- 
son who had the experience and could 
take the time to determine the size of 
payment which would be the most satis- 
factory from the point of view of the 
patient’s ability to pay as well as the 
dentists’ desire to collect as soon as pos- 
sible. 

Among the cities adopting plans sim- 
ilar to these were Washington, Detroit, 
St. Louis, Indianapolis and Cedar Rap- 
ids, Iowa. Most of the plans are still 
operating, but with varied degrees of 
success and, in some cases, in consider- 
ably altered form. One of the early diffi- 
culties which were encountered by these 
bureaus was the unwillingness of a large 
percentage of the dentists to refer cases 
to the bureau. In one city, 40 per cent 
of the physicians and only 17 per cent of 


the dentists referred cases to the bureau. 
The reason for this difference was not 
very clear. It may have been based on 
the difference in the nature of the serv- 
ices ; i.e., the need for medical care is apt 
to be urgent and the physician must 
provide service without an opportunity 
to investigate the patient’s ability to pay. 
Under such conditions, the physician is 
forced to seek payment after the service 
has been rendered. The dentist is in a 
much better position to make arrange- 
ments for payment before the work is 
started, and it is in these negotiations that 
the medical-dental bureau would be of 
the greatest value. 

Since only the larger cities have 
enough dentists and physicians to render 
the number of cases sufficient to make 
such bureaus financially practical, these 
plans could not be used in the smaller 
towns and rural areas. These areas have 
a large number of dentists who would 
like to take advantage of such plans if 
they were available, but who do not like 
to become involved in some of the collec- 
tion schemes soliciting their accounts. 

Recently, there have appeared several 
proposals which may achieve some suc- 
cess in improving the collection per- 
centages of dentists who have difficulties 
in this respect and who have not within 
reach medical-dental bureaus or com- 
parable programs under professional con- 
trol. Some private concerns have ex- 
panded the field of collection agency 
activities by devising a plan for taking 
over the collection of accounts as soon as 
the dental work is completed rather than 
after they have become overdue. Under 
such plans, the company immediately 
pays the dentist a fixed percentage of the 
account, usually about 80 per cent of the 
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full amount, and about 5 per cent more 
when the account is fully paid. The 15 
per cent remainder goes to the company 
as a fee for its services. 

There can be a considerable number 
ot variations based on this general pat- 
tern, but the basic procedure would be 
approximately the same. If the patient 
refuses or is unable to pay, the dentist 
will, of course, be charged according to 
the expense of attempting to collect the 
account and, under some plans, he may 
have to refund the original payment as 
well. It is obvious that the finance com- 
pany will protect itself against all pos- 
sible losses, and if the patient fails to pay, 
the dentist must bear the loss. 

Another recent addition to the organi- 
zations engaged in collecting medical and 
dental accounts is the commercial bank. 
The banks have entered the field of per- 
sonal loans in an effort to put idle funds 
to work, and the financing of dental and 
medical care has been considered a good 
source of potential business. In several 
communities, the banks have advertised 
to the general public that loans are avail- 
able, at reasonable rates, for meeting the 
cost of dental and medical care. 

An interesting account of a plan of 
this type which has been developed in 
Manchester, N. H., has been sent in by 
T. Carroll Sullivan of that city. This 
plan utilizes the facilities of the local 
banks in the following manner : 


John Doe needs $100 worth of dental 
service. He wants to pay for it on the basis 
of $2 a week. The dentist calls his bank, and 
gives the prospective patient’s name and ad- 
dress. The bank looks him up, and if he 
is a good risk, in the opinion of the bank, 
he will be asked to sign a note agreeing to 
pay the bank $2 a week for fifty weeks or 
until the bill is paid. The dentist will re- 
ceive the $100 immediately. If the patient 
agrees to pay this money back within a 
year, it will cost him $6 per hundred dollars 
for a year. This $6 will take care of the 
carrying charges, bookkeeping and collecting 
for a year. The bank will let him have any 
sum ranging from $25 to $500. The cost of 
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its money and service to him will depend 
on how long he wishes to take to pay back 
this money. 

Now let us say that John Doe, in the 
eyes of the bank, is just a fair risk. The 
dentist, if he is willing to take a chance on 
John Doe’s paying his debts, may do so by 
becoming the co-signer of John Doe’s note; 
ie., the dentist and John Doe sign the note 
at the bank. The dentist is now responsible 
for the money from the bank. He does not, 
however, have to let John Doe know that 
he is responsible. In order to protect him- 
self and the bank when the bank hands over 
the money to him, he should immediately 
deposit the money in that bank in a savings 
account and leave the bank book with the 
bank. 

The dentist immediately starts to draw 
interest on this money in his account. He 
has furnished himself and the bank with 
protection against this note that he is re- 
sponsible for. He is starting to build col- 
lateral in a bank where perhaps he has never 
had any. He is starting a savings account, 
which every one should have. This money 
is ready to be used by him in case some- 
thing unforeseen happens and the patient does 
not complete payment on the note. This 
is not likely to happen, however, inasmuch 
as a bank does not lose, on an average, as 
much as 2 per cent of any of its accounts. 
It is its business to collect and handle 
money—not the dentist’s. The bank can put 
the pressure on delinquents in a much nicer 
and more effective way than an ordinary 
creditor can. Also, people want to keep their 
credit good in a bank because they can then 
get money again when they need it. If the 
patient, in spite of all this, pays only half 
of his debt, the dentist draws half out of 
his account and pays it to the bank, keeping 
the other half. If he pursues this plan, after 
two years or less, he will have accounts 
coming due in such a way that he will have 
money ready to be drawn out of the bank 
every month if he desires to withdraw it. 

The bank advertises by the year in news- 
papers. They pay for this space by the 


year. This advertising is done to increase 
business in the bank. The plan outlined rep- 
resents new business for the bank. The bank, 
therefore, decides to advertise this plan in the 
newspapers at its own expense. We cannot 
advertise dentistry, as such, but the bank 
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can advertise the fact that it has money 
available for use in buying dental serv- 
ice. Our plan then is constantly before the 
public. This plan we believe is not only 
going to work to the advantage of bank, 
patients and dentists, but also is going to help 
to develop respect among the three groups, 
as it is ethical, clean, business-like and, above 
all, fair to all parties concerned. 


The plan certainly has a number of 
interesting aspects and, on its face, seems 
to present a method of financing dental 
service at a smaller cost than any of the 


other plans can provide. Another advan- 
tage is the fact that banks are much more 
accessible to the majority of dentists 
than private finance companies. 

What remains to be seen is whether 
dentists will use the plan to a greater ex- 
tent than some of the others. The ad- 
vertising done by the banks will aid in 
acquainting the public with the serv- 
ice. The favorable reputation which 
most banks have, plus the relatively 
low interest rates, should also be an 
asset. 
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American Dental Association Eighty- 
Second Annual Session 
CLEVELAND, OHIO, SEPTEMBER 9-13, 1940 


HE Eighty-Second Annual Session of the American Dental Asso- 

ciation will be held in Cleveland, Ohio, September g to 13 in- 

clusive, and from all indications “If” will be the keynote of this 
annual meeting of the best dental minds. 

Planning the most comprehensive scientific program in the history 
of the profession, the Cleveland local arrangements committee an- 
nounces that all association members should attend the September 
convention 

If they want answers to dental questions. 

If they want to improve their practice. 

If they want to hear about recent developments. 

If they want to see the latest technics. 

If they want to learn the advances in materials. 

If they want to see new improvements in equipment. 

If they want to meet old friends and acquaintances. 

There will be no “If,” however, in regard to the success of the Cleve- 
land meeting. 

In the first place, the convenient location of Cleveland, “The Genial 
Host to the World,” promises one of the largest attendances in the 
history of the A.D.A. meetings. A registration of 10,000 is expected. 

In the second place, Cleveland feels that it must equal or outdo, if 
possible, the very successful Baltimore Centenary Meeting, which 
brought international attention during March to the hundredth anni- 
versary of American dentistry as a profession. 

Cleveland meeting officials announce that approximately 125 scien- 
tific, health, historical and miscellaneous exhibits will be on display in 
the Auditorium. If this figure is reached, it will approach if not pass 
the record for other A.D.A. meetings. 

The historical exhibits will recount the development of dentistry in 
the last hundred years, offering a review of the recent Baltimore cele- 
bration for those dentists who missed the centennial observance in the 
Maryland city. 

The central location of Cleveland is also expected to invite a near- 
record number of commercial exhibits. 

While Cleveland officials are expecting to break records, their pri- 
mary concern is the scientific phase of the convention. Each scientific 
section chairman has done his utmost to have on his program the au- 
thorities in the respective branches of dental practice. The visual 
education programs (motion pictures) and the clinics will also cover 
every phase of dentistry. 
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American Dental Association 
Cleveland, Ohio September 9-13, 1940 


HOTEL RESERVATIONS 


To secure hotel accommodations for the 1940 Session, consult the rate list below and fill 
out the attached blank. Mail this immediately to the hotel of your choice or to the Housing 
Committee, Room 1241, Hotel Statler, Cleveland, Ohio. Confirmation will be sent to you by 
the hotel. 

Second and third choices of hotel should be indicated. If the reservation cannot be made 
at any of the hotels of your choice, the Housing Committee will place you in as favorable a 


hotel as possible and will notify you. 


Please remember that a reservation constitutes a contract with the hotel to provide you 
with the accommodations you desire. If you find it impossible to carry out your part of the 
contract, namely, to occupy the room at the time agreed upon, please write or wire the hotel 


releasing the room, in order that it may be available for other members. 


APPLICATION FOR HOTEL ACCOMMODATIONS 
AMERICAN DENTAL ASSOCIATION 


Cleveland, Ohio. September 9-13, 1940 


Kindly reserve the following: [J Single room [J Double room [J Twin beds. 


.....rooms without bath for persons $ room 
rooms bath for persons $. 
Arriving on September. at a.m Seen 
ROOMS TO BE OCCUPIED BY: 

NAME ADDRESS IN FULL 


NOTE TO HOTEL NAMED AS FIRST CHOICE: If the hotel of first choice is unable to 
make the reservation requested, this application should be forwarded at once to the Housing 
Committee, Room 1241, Hotel Statler, Cleveland, Ohio. 


= 
= 
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SCHEDULE OF RATES 


ALL ROOMS WITH BATH* 


Hotels 


Single 


Double 


Twin 


Atcazar Hore. 
Surrey & Derber shire 


ALLERTON 
1802 East 13th Street 


Aupirorium Hore. 
E. 6th at St. Clair 


Botton SQUARE 
Carnegie at E. 89th St. 


Carter Hote. 
Prospect near 9th St. 


CLEVELAND 
Public Square & Superior St. 


Fenway 

Euclid at University Circle 
GarFIELD Hote 

Prospect at 38th Street 


Ho.ienpDEN Hore 
Superior at 6th St. 


Lake SHORE 
12506 Edgewater Drive 


Mecca Hore 
1862 East 9th Street 


Hore. 
Superior at E. 9th Si. 


Recent Horei 
10539 Euclid Avenue 


SratLer Hore (Headquarters) 
Euclid at 12th 


Ster.tinc Hotei 
Prospect at E. 30th St. 


SOVEREIGN 
1575 East Boulevard 


STOCKBRIDGE Hore. 
3328 Euclid Avenue 


Tupor Arms 
Carnegie & 107th St. 


Wape Park MAnor 
E. 107th & Park Lane 


WESTLAKE 
Blount Street 


$3 


2.50-3 


2.50-3-3.50—4 


2.75-3-3.50—-4 


3-3.50-4-4.50 


2.50 


3-3.50-44.50- 
5-6 


tO 


3-3.50-44.50-6 


NR 


3-3.50 


3.50 


*Rate on rooms without bath by request. 


.50-6-6.50- 


w 
| 
“sin 


wn 


6-7-8 


6-7-8-9-10 


6-7 


6--6.50—7 -8-10- 
12 


5-5.50-6-6.50- 
7-7.50-8 


$12-16 


10-12 


10-15 


7-12-20-30 


8-10-12-15 


12 
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Hotel Statler, Cleveland, Ohio, Headquarters, Eighty-Second Annual Session of the 
American Dental Association, September 9-13, 1940. 
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NEW HARVARD SCHOOL OF DENTAL MEDICINE 


TuroucH gifts of $1,300,000 already 
made toward a required total of $1,550,- 
000, Harvard University will inaugurate 
in 1941 an entirely new five-year course 
in dental education. This course will 
combine the basic knowledge and skills 
of both medicine and dentistry and is 
designed to train new types of scientific 
workers for the attack on the great pub- 
lic health problem of dental disease. 

Harvard was the first university in 
America to establish a dental school 
and becomes the first university to insti- 
tute this particular plan in the develop- 
ment of dental and medical education. 

This new development has been made 
possible by the gift of $650,000 from the 
Carnegie Corporation, $400,000 from the 
Rockefeller Foundation, and $250,000 
from the John and Mary R. Markle 
Foundation. A balance of $250,000, 
bringing the total to $1,550,000, is re- 
quired to fulfill the program; but the 
University announces it has sufficient 
expectation of finding a means to pro- 
vide this balance to proceed with the 
entire plan. 

The President and Fellows of Harvard 
College have also transferred definitely 
to the resources of the School of Dental 
Medicine $1,000,000 tentatively placed 
at the disposal of the Dental School ten 
years ago. The permanent new assets 
for teaching and research in dentistry in 
Harvard thus total $2,550,000. 

According to President Conant 

The new program contemplates a more 
complete and formal integration of dental 
and medical education than has heretofore 
been attempted in this country. It is a move 
in the direction of attacking the great public 
health proolem of dental disease at its source 
—through advancement of the study of causes 
of such disease and of its prevention. It is 
hoped that through the plan, the scope of 
adequate dental protection may be extended 
to large numbers of our people for whom 
dental attention is not now available. 


Under the new program, the Harvard 
Dental School will be renamed the Har- 
vard School of Dental Medicine. Dental 
students will register in both the new 
School of Dental Medicine and in the 
Harvard Medical School, taking three 
and one-half years of the same medical 
courses as other students in the Harvard 
Medical School, and in addition one and 
one-half years of specific dental training. 
Graduates will receive both the M.D. and 
D.M.D. degrees. Admissions to the 
School of Dental Medicine will be gov- 
erned by the same standards and the 
same committee which govern admissions 
to the Harvard Medical School. 

In explanation of this important and 
pioneering change, President Conant 
said : 


There are now some 70,000 practicing 
dentists in the United States. In general the 
profession of dentistry in the one hundred 
years of its existence has established remark- 
able standards of proficiency and service. 
The precision and ingenuity of reparative 
methods developed by its leaders and mem- 
bers has been extraordinary. 

Yet the problem of proper dental protec- 
tion for our population as a whole has only 
been partly solved. 

It is stated by the Committee on Eco- 
nomics of the American Dental Association 
that the 70,000 dentists now practicing, de- 
voting their entire time to the care of pa- 
tients, could not give adequate dental care 
to more than 20 per cent of our people. This 
would leave 80 per cent who receive insuffi- 
cient attention, a serious proportion, since 
dental maladies are more or less universal 
and are at times widely detrimental to gen- 
eral health. 

It hardly seems likely that economic re- 
sources will permit multiplying the present 
provision for dental care by five. Moreover, 
the provision of such increased care, even if 
financially feasible in the near future, would 
not be a real solution of the problem. The 
real solution would appear to be in advanced 
knowledge of the causes of dental disease, 
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and resultant improvements in the methods 
for preventing such disease. 

It is to this type of solution, with the wide 
human benefits involved, that it is hoped the 
new Harvard School of Dental Medicine 
may make its contribution. Without sacri- 
ficing the skill and expertness attained under 
present methods of dental education, the 
new program will attempt to add to the den- 
tist’s equipment a wider and deeper knowl- 
edge of medicine, and hence a more favor- 
able background for the advancement of 
study of essential causes and preventive 
method. 

Several foundations, long deeply interested 
in dental education and research, have con- 
tributed generously to the Harvard program. 
The Carnegie Corporation’s gift of $650,000 
is in addition to an earlier gift of $350,000, 
made in 1937. Thiis the total contributions 
of this foundation to dental developments at 
Harvard amount to $1,000,000. The gift of 
the Markle Foundation is for the support of 
dental research, for which a previous gift of 
$25,000 was made, bringing total gifts from 
this foundation to $275,000. The Rockefeller 
Foundation has added still further to its Har- 
vard benefactions by a gift of $400,000 to 
the new School of Dental Medicine. 


Under the plan, the last class to enter 
the present four-year dental curriculum 
at Harvard will be admitted this coming 
September. The new program will go 
into operation in the fall of 1941. 

This development is a natural con- 
tinuation of the close and essential rela- 
tionship between the two professions 
which has been stressed for many years 
by the Harvard staff. Five years ago, 
Harvard founded a University Commit- 
tee on Research in Dental Medicine, the 
first of its kind, correlating attention of 
scientists in dentistry, medicine, chem- 
istry and biology on problems of dental 
research under the chairmanship of 
Dean Leroy M. S. Miner of the Harvard 
Dental School. Dean Miner has been 
prominent, within the university and in 
national professional associations, as an 
advocate of closer integration of the pro- 
fessions of dentistry and medicine. 

It is planned to limit admissions to the 


new School of Dental Medicine to a 
small number of highly qualified men, 
who will be prepared for certain par- 
ticular opportunities in the dental field: 
in teaching, research, special types of 
practice, general practice and public 
health. For example, it was explained, 
men will be equipped to attack the mani- 
fold problems of dental medicine in pri- 
vate practice as clinical specialists of 
particularly broad training, or to teach 
the science of dentistry in dental schools, 
or to investigate and treat dental disease 
in hospitals and clinics. 

Certain important changes of method 
in dental education will be involved, 
bringing dental education at Harvard 
closer in line with the methods and stand- 
ards of medical training. The plan en- 
visages the development, in hospital and 
other dental clinics, of opportunities for 
training after graduation. It is antici- 
pated also that a number of teaching 
and research fellowships will be estab- 
lished. As in the Medical School, there 
will be left to postgraduate experience 
some of the preparation for complete 
technical proficiency in _ specialized 
fields. The program will result also in 
closer integration of teaching, research 
and clinical work in dentistry at Har- 
vard. 

By bringing dental and medical stu- 
dents together in the basic preclinical 
and clinical subjects, it is expected that 
not only will the educational opportuni- 
ties of the dental student be advanced, 
but also that there will follow modifica- 
tions in the teaching of medical students, 
bringing to them important knowledge of 
oral medicine and oral disease now lack- 
ing in their training. 

Dr. Conant said : 

This idea is not new to dentistry or to 
Harvard; for years the teaching staff of the 
Harvard Dental School, under the leadership 
of Dean Miner, has been stressing the close 
and essential relationships between dentistry 
and medicine. The new plan is to be re- 
garded as an extension of developments al- 
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ready under way in the Harvard Dental 
School. It is believed that it will develop 
both theory and practice in the profession 
and make dentistry more significant and 
more important than ever before. 


Plans for the School of Dental Medi- 
cine have been developed through many 
months of study by a committee of med- 
ical and dental educators. This commit- 
tee was as follows: C. Sidney Burwell, 
M.D., Research Professor of Clinical 
Medicine and Dean of the Faculty of 
Medicine; Percy R. Howe, D.DS., 
Thomas Alexander Forsyth Professor of 
Dental Science and Instructor in Pathol- 


THE JOURNAL OF THE AMERICAN DENTAL ASSOCIATION 


ogy ; Leroy M. S. Miner, D.M.D., M.D., 
Professor of Clinical Oral Surgery and 
Dean of the Dental School; Harold C. 
Stuart, M.D., Assistant Professor of 
Pediatrics and Child Hygiene; Kurt H. 
Thoma, D.M.D., Charles A. Brackett 
Professor of Oral Pathology; Lewis H. 
Weed, M.D., Professor of Anatomy and 
Director of the Department of Anatomy 
and Director of the School of Medicine, 
Johns Hopkins University; George B. 
Wislocki, M.D., Parkman Professor of 
Anatomy; and S. Burt Wolbach, M.D., 
Shattuck Professor of Pathological Anat- 
omy. 


U. S. PHARMACOPOEIA 


Tue Pharmacopoeial Convention of 
1940, held in Washington, D. C., May 
14 and 15, was undoubtedly the most 
important meeting of this convention 
since its founding in 1820. 

With the advent of the new Federal 
laws on foods, drugs and cosmetics and 
with the increasing tempo of research in 
the fields of therapeutics and pharma- 
ceutical chemistry, the responsibilities of 
those charged with the revision of the 
Pharmacopoeia have increased tremend- 
ously. 

It is apparent that future revisions 
of the Pharmacopoeia, a legal stand- 
ard, will involve not only scientific 
work of a high order, but also the de- 
velopment of machinery competent to 


deal with problems of ever-increasing 
complexity. 

The dental profession has an interest 
in the development of a useful and ade- 
quate United States Pharmacopoeia. In- 
deed, as a healing profession, it has a 
duty to perform in the development of a 
work so important in the treatment of 
human ailments, including those which 
are primarily our concern. 

Up to the present time, the dental pro- 
fession has had no representation on the 
important Committee of Revision of the 
United States Pharmacopoeia. At the 
Washington convention, Thomas J. Hill, 
of Cleveland, was elected a member of 
that important committee. We are pro- 
gressing. 


FREDERICK B. NOYES TO BE HONORED 


Freperick B. Noyes, retiring dean of 
the University of Illinois, College of 
Dentistry, September 1, will be honored 
at a testimonial banquet on the evening 
of September 14. Because of the prom- 
inence of Dr. Noyes in organized den- 
tistry, dental education and dental re- 


search, this occasion promises to be 
outstanding. The banquet, which is 
sponsored by the faculty of the Univer- 
sity of Illinois, College of Dentistry, will 
be held at the Lake Shore Athletic Club, 
Chicago, the Saturday following the 
American Dental Association meeting in 
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Cleveland (September 14). This date 
was chosen to make it possible for those 
attending the A.D.A. meeting to come 
to Chicago to join in honoring Dr. 


Noyes. For further information or reser- 
vations, address Allan G. Brodie or Stan- 
ley W. Tylman, 808 South Wood St., 
Chicago. 


AMERICAN DENTAL ASSOCIATION STANDARDS FOR 
DENTAL PAPERS 


tion before the Scientific Sections of 

the American Dental Association, and 
thus for publication in THE JouRNAL OF THE 
AMERICAN DENTAL AssociATION, should (1) 
contain and establish new facts, describe new 
modes of practice.or set forth principles of 
real value; (2) embody the results of well- 
advised, original research, or (3) present so 
complete a review of the facts concerning 
any particular subject as to enable the reader 
to deduce therefrom legitimate, important 
conclusions. 


Prien ve to be acceptable for presenta- 


SUGGESTED OUTLINE OF FORM 
FOR PRESENTATION 


1. Title (subject). The title should 
clearly indicate the subject, the theme of 
the paper. 

2. Introduction. Historical data. State- 
ment of subject or problem. Review of per- 
tinent literature. 

3. Presentation of original data. Methods 
and materials used. 

4. Discussion of data (facts and views) in 
connection with the literature. 

5. Summary: A concise statement of the 
definite purpose of the paper and the main 
facts presented. 

6. Conclusions: Statement of findings 
based on the data in the article. 

7. Bibliography: Source of reference read- 
ing. 


OUTLINE OF FORM FOR CASE 
REPORTS 


1, History, giving name, sex, age, nature 
of complaint, previous illness and family 
data. 

2. Examination. 

3. Diagnosis. 

4. Treatment. 


5. Results. 
6. Comment. 


SUGGESTIONS TO DENTAL WRITERS 


A paper read before a dental society be- 
comes the property of that society. The au- 
thor, therefore, has not the privilege (with- 
out the consent of the society) of publication 


of the paper. 


Manuscripts 


Manuscripts should be typed, double 
spaced, and written on one side of the paper 
and the pages should be numbered. 

The original, not a carbon copy, should go 
to the editor. 

The title should be descriptive but brief. 

Degrees and city should follow the name 
of the author, and the street address should 
be given at the end of the paper. 

If the paper was read before a society, a 
footnote should give this information, with 
the name of the society and the date and 
place. read. 

Bibliographic references should be listed 
at the end of the paper, giving name, includ- 
ing initials, of authors, with title of paper, 
and source, including volume, page, month 
and year. In the case of books, the author, 
title, publisher, edition and year should be 
given. 

The use of trade names of products and 
appliances should be avoided when possible. 

Spelling of proper names should be care- 
fully verified. 

Obscure abbreviations and _ unfamiliar 
symbols should be avoided. 

Subheads (division headings) are desir- 
able in a paper of considerable length. 

A summary of the findings, and the con- 
clusions of the author based on the findings, 
are desirable at the close of an article. 
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Illustrations and Tables 

Illustrations (glossy print photographs, 
preferably) should accompany the manu- 
script. The illustrations should be numbered 
consecutively in the order in which they are 
to appear, and each should bear the author’s 
name. Each illustration should be accom- 
panied by a descriptive legend and should 
be referred to at the proper place in the text. 

Drawings and charts should be made on 
cardboard with india ink. Chart paper should 
have a background of black lines if the 
background is to be retained. Blue lines in 
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the background disappear in reproduction 
of a chart. 

Tables or tabulations should be numbered 
and each should be given a heading and be 
referred to by number at the proper place 
in the text. 

Editorial alterations will be made in order 
that the article may conform to Tue Jovr- 
NAL style. 

The Standard Dictionary is the guide for 
academic terms and Dorland’s American 
Illustrated Medical Dictionary for medical 
and anatomic terms. 


CORRESPONDENCE 


“WHY NOT SAVE THE PULP 
INVOLVED TOOTH?” 
To the Editor: 

Replying to your editorial in the May 
Journat: In fairness to William Hunter and 
to the readers of THe Journat, I feel im- 
pelled to ask you to revise your statements 
regarding him. William Hunter is not a den- 
tist—he is a physician—M. D., Edinburgh, 
and F. R. C. P., London. In his address 
given at McGill University, October 3, 1910, 
and published in the Lancet for January 
1911, he says, “It was while seeking to 
throw light on the origin and meaning of a 
piece of blood pigment present in an organ 
in the first case I ever examined for curios- 
ity’s sake, that I stumbled upon the chief 
subject and interest of my life’s work, namely 
that of anemia. And it was while observ- 
ing as fully as.I could all the features of the 
first case of anemia which I ever studied 
clinically that I came upon the curious facts 
that ultimately led me to recognize the im- 
portance of sepsis in medicine, not only in 
producing anemia, but also many other med- 
ical affections.” 

It was well for the profession that Hunter 
called a halt to the practice “by over-en- 
thusiastic dentists” of subordinating the “bio- 
logical principles” of dentistry to those of 
“mechanics.” I disagree with you when you 
say “Hunter’s revelations swung the pendu- 
lum as far or farther in the direction of 
removal of all these teeth that had been sac- 
rificed for abutments, and as many others as 


might be even suspected of being the cause 
of oral focal infection,” because the root- 
canal therapy of that day was no more sci- 
entific than that of today. 

“The efforts of dental research workers 
who had been at work assiduously to devise 
ways and methods that would assure a sane 
procedure for restoring pulp involved teeth 
were finally rewarded with success, and 
today the fact that the pulp involved tooth 
can be restored to usefulness, and without 
menace to the health of the patient, has 
been indubitably established. The vital prin- 
ciple involved in all the procedures that have 
proved successful has been the well-known 
cardinal principle upon which successful sur- 
gery is based—asepsis.” Your statement is 
scientifically unacceptable because the well- 
known cardinal principles of surgery of which 
you speak are based on the cardinal surgical 
principle of physiologic resolution. A dead 
(pulpless) tooth is devoid of all such phys- 
iologic power. 

That, as you state, “a tooth in which the 
pulp has become involved is not necessarily 
a ‘dead’ one” does not change the fact that 
such a tooth has had its normal physiology 
permanently destroyed by the removal of its 
pulp. The dentin in such a tooth is dead; 
the cementum becomes hypercementosed; the 
pulp which gave life to the tooth is gone. 
What else can a tooth be but dead when all 
its living parts have become moribund? 

You state, “In our present issue, we present 
one of the most exhaustive and scientifically 
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sound studies of the problem that have thus 
far been presented, the paper by Drs. Som- 
mer and Crowley, which should dissipate 
finally all doubt as to the ability of the den- 
tal operator to save the pulp involved tooth.” 
In his paper “Recognition, Interpretation 
and Management of Periapical Bone Lesions 
in Dental Health Service,” published in THE 
Journat in April 1938, Sommer makes the 
statement that: “Periapical bone involvement 
is generally found to be far more extensive 
at the time of resection than the roentgen- 
ogram would seem to indicate. For this 
reason, in preparation for a root resection, it 
frequently becomes necessary to devitalize 
one or two healthy adjacent teeth whose 
apices closely approximate the involved area. 
Unless this precaution is taken, the entire 
case may prove to be a failure, owing to 
interference in the blood supply of the vital 
teeth at the time of curettement.” There is 
not a lay patient who would consciously per- 
mit any dentist to devitalize one or more 
healthy teeth to make an unscientific root 
resection operation apparently successful. 

You say: “Rhein, Callahan, Grieves, 
Coolidge, Prinz, Walker, Howe, Rickert, 
Johnston, Hatton, Blayney, Waas, Grossman 
and numerous other root-canal workers have 
demonstrated the fact that beyond a doubt 
a tooth in which the pulp has become in- 
volved is not necessarily a ‘dead’ one.” When 
the living component parts of a tooth have 
been destroyed, either pathologically or arti- 
ficially, the tooth must necessarily be mori- 
bund. 

The research work of Rosenow, Haden, 
Price, Novitzky and others has demonstrated 
the opposite findings of Rhein, Callahan and 
the others that you mention. I am confident 
that the members of the American Society 
of Exodontists will also agree with Rosenow, 
Price, Haden and Novitzky as to the results 
of their research work. 


Your conclusion that it has been in- 
dubitably established that the pulp involved 
tooth is not a menace to the health of the 
patient is pure prejudice on your part and 
on the part of the root-canal therapists. 

Your five points as to whether a pulpless 
tooth should be retained or extracted seem 
to boil down to the fact that you are fearful 
that the majority of the dental practition- 
ers in the country have not been sufficiently 
trained to do work of this kind. 1. If the 
judgment of the operator is such an impor- 
tant factor in the selection of the teeth in 
which the procedure should be attempted, 
you admit, then, that there are many pulp- 
less teeth on which treatment should not be 
attempted. Why? 2. Since our state boards 
have licensed the dental practitioners of 
the country, the statement would not look 
well in public print that our profession’s 
representative journal questions the present 
ability of operators to meet the demands of 
such a dental operation. 3. If it has been 
indubitably established that pulp involved 
teeth are not a menace to the health of the 
patient, why do you limit the application 
of the operation of root-canal therapy to the 
age and health of the patient? 4 and 5. How 
can the patient have an appreciation of this 
“effort,” when he has no idea what the oper- 
ation is about? And, as Sommer says, “when 
a tooth has been removed, it ceases to be a 
potential candidate for any form of opera- 
tive dentistry.” 

In closing, I am at a loss to understand 
why the editorial board of THe Journat re- 
fuses to publish the opposing side of the 
root-canal therapy problem, and yet allows 
the Editor of THe JournaL, who should be 
impartial on all subjects, to express his opin- 
ions in this, so far, one-sided discussion. 

H. A. Tuckey, D.DS., 
450 Sutter St., 
San Francisco, Calif. 
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OBITUARY 


JAMES EDWARD CHACE, D.D.S. 
(1875-1940) 

James Epwarp CHace was born in 
Key West, Fla., January 9, 1875. His 
father, James Chace, was a pioneer den- 
tist beloved as one of the founders of the 
Florida State Dental Society. 

Upon completing his high school edu- 
cation, Dr. Chace entered the University 
of Pennsylvania Dental School, from 


J. Chace 


which he was graduated in 1896. After 
practicing several years in Pulaski, Tenn., 
he moved, in 1899, to Ocala, Fla. There 
he practiced until last December, when 
he was stricken with undulant fever, 
from which he died in a Jacksonville 
hospital, April 29. 

Dr. Chace was a member of the Cen- 
tral District Dental Society, the Florida 
State Dental Society and the American 
Dental Association: He was a Fellow of 
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the American College of Dentists and a 
member of Omicron Kappa Upsilon, 
honorary dental fraternity, and of the 
Southern Academy of Periodontology. 
The Good Fellow degree was conferred 
on him by the state dental society, and 
he was the recipient of a certificate of 
honor awarded by the Central District 
Society. He served as president of the fol- 
lowing organizations : the original South- 
ern Branch of the National Dental As- 
sociation; Florida State Dental Society 
and the Central District and Marion 
County Dental Societies; and he was at 
one time a member of the state board of 
dental examiners. 

Dr. Chace possessed an unusual sense 
of civic responsibility, having been mayor 
of Ocala and the first president of the 
Ocala Rotary Club. He was also active in 
the business affairs of his city. He served 
for years as president of the Ocala Com- 
munity Hotel Company, which owns and 
operates the Marion Hotel. Active also 
in fraternal organizations, he was Past 
Worshipful Master of the Masonic Lodge 
and a member of the Morocco Temple 
Shrine. 

Among his colleagues in the profes- 
sion, Dr. Chace was known and respected 
far and wide for his knowledge, his skill 
and his unusual personal qualities. All 
who knew him admired his alert, inquir- 
ing mind, his learning, his judgment and 
his craftsmanship. He was a gentleman 
of integrity, versatility and charm, with 
an unusual capacity for friendship. As a 
dentist, he exemplified the highest ideals 
of dentistry and he will long be missed 
both in and outside the profession. One 
of his sons, Richard Chace, of Ocala, 
“carries on” as a third generation “Dr. 
Chace.” 

C. J. CARABALLO. 
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IDENTIFICATION AID 


In an official investigation which is Bridge attached to permanent upper 
being conducted by the Police Depart- _ first bicuspid. 


ment of the City of Burlington, Vt., ef- 
forts are being made to identify the body 
of an unknown white man found in Lake 
Champlain. 

Herewith is submitted a photograph 
of the bridgework which was taken from 
the mouth of the deceased, in the hope 
that the dentist who did this work may 
be found. Enclosed also is a list of the 
remaining teeth. 

ARTHUR THALACKER, 
Chief of Police, 
Burlington, Vt. 

Description of teeth by Dr. Lavalley, 
D.M.D. 

Upper right : 

Third molar present. 

Second permanent molar present. 

First permanent molar present. 

Second bicuspid extracted some time 
ago (years). 

First bicuspid in place. 

Cuspid in place. 

Open face crown on right lateral with 
bridge attachment to right central and 
left lateral incisors. 

Upper left : 

Cuspid present. 


Second bicuspid missing. 

First molar missing. 

Second permanent molar present. 
Third molar present. 

Lower right : 

Third molar present. 

Second permanent molar present. 
First permanent molar missing. 
First and second bicuspids present. 
Cuspid present. 

Lateral incisor present. 


Central incisor present. 

Lower left : 

Central incisor present. 

Lateral incisor present. 

Cuspid present. 

First bicuspid present. 

Second bicuspid missing. 

First permanent molar missing. 
Second permanent molar missing. 
Third molar present. 


DEATHS 


Anperson, N. C., Ft. Morgan, Colo.; died Gres, S. M., Ft. Collins, Colo.; Chicago 


recently. 

BranpsTATER, C. ALBERT, Los Angeles, Calif.; 
College of Physicians and Surgeons, A 
School” of Dentistry, 1916; died April 14; 
aged 66. 

Burton, Isaac, Colorado Springs, Colo.; 
Northwestern University, 1895; died March 
20. 

Dopce, Cartes F., Denver, Colo.; Boston 
Dental College; died March 15; aged 81. 
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College of Dentistry, 1906; died April 17. 
Hinxie, T. A., Colorado Springs, Colo.; 
University of Denver, School of Dentistry, 


1925; died June 4, 1939. 


Moss, J. M., Homestead, Pa.; University of 
Pittsburgh, School of Dentistry, 1913; 
died March 8; aged 56. 

Mu.rorp, WarREN E., Denver, Colo.; Denver 
University School of Dentistry, 1916; died 
May 7; aged 49. 
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CURRENT LITERATURE 


Indian Dental Service 
By Raymonp Munpr and Harvey E. 
McDow.ELL 


In contrast to the period prior to 1873, 
when “medicine men” provided the only 
dental service available to the Indian, today 
there is a dental service organized under the 
Director of Health, Office of Indian Affairs. 
There is a supervising dentist under the U. S. 
Public Health Service and fifteen full-time 
traveling dentists; also two full-time and 
eleven part-time dentists serving, for the 
most part, in hospitals. 

At present, there are twelve dental areas 
in the western and north central United 
States, plus one in Alaska. The areas vary 
in size, but each contains about 15,000 In- 
dians, who are served by a traveling dentist 
with portable equipment. Most of the work 
is done for day and boarding school pupils, 
numbering about 150,000. Adult Indians 
may visit the dentist while he is at the 
schools. Each school is visited about once a 
year. 

The dentist’s work consists mainly of ex- 
aminations, extractions, amalgam _ fillings, 
treatments for Vincent’s infection and _ in- 
struction regarding dental hygiene to the 
teachers and nurses. Dental caries in the 
schools varies from 20 to 30 per cent for 
some tribes to from 60 to 70 per cent for 
others. The authors have noted that the 
meat-eating Navajo and Apache have the 
lower rates, while the carbohydrates eating 
Hopi and Pueblo have the higher rates. 
Mottled enamel is prevalent among many 
of the southwestern Indians. The Navajo 
tribal council supports a full-time dentist on 
a non-profit basis at their new hospital at 
Fort Defiance, Ariz—Mil. Surgeon, 86:348, 
April 1940. 

S. B. Finn. 


Die Disinfektion Zahnarztlicher Instru- 
mente mit Zephirol (The Disinfection 
of Dental Instruments with Zephirol) 
By AnNnELISE WINKLER and Kurt REDECKER 


Tue ability of zephirol to disinfect dental 
Jour. A.D.A., Vol. 27, July 1940 


instruments was tested. Five-tenths per cent 
and 1 per cent solutions sterilized instruments 
in fifteen and ten minutes, respectively. 
Metal instruments allowed to remain in a 
solution of zephirol and 0.5 per cent sodium 
nitrite for eight weeks showed no rusting. 
The addition of sodium nitrite did not de- 
crease the disinfecting power of the solution. 
A 5 per cent solution of zephirol in 50 per 
cent glycerin was found to be an economical, 
practical and efficient disinfectant and lubri- 
cant for hand and angle pieces.—entralbl. 
F. Bakt., 145:72, November 1939. 
Hazev Terrt. 


Physical Measurements on Negro, Nav- 
ajo and White Girls of College Age 
By Morris STEGGERDA 


In carrying out measurements on Negro, 
Navajo and white girls, 100 each, the author 
examined the teeth. Conspicuous differences 
in caries susceptibility were noted. The 
Navajos possessed decidedly better teeth 
than the Negroes, who, in turn, had better 
teeth than the whites. The figures given are 
low in that all examinations were carried 
out without distal instruments, the cavities 
recorded being only those visible with the 
aid of a tongue depressor. However, since 
all examinations were carried out in the 
same manner, the figures given have com- 
parable relative value—Am. J. Phys. 
Anthropol., 26:417, March 1940. 

B. P. Kearney. 


Local Anesthesia: Its Application in Op- 
erative Dentistry 
By Gienn W. Berry 


Tue application of local anesthetics has 
been so simplified that we are now able to 
prepare cavities in all teeth without the re- 
sultant harmful psychologic experiences oc- 
casioned by actual pain. Gentleness in 
syringe manipulation and handling of an- 
esthetized tissue is especially important. 

There should be no hesitancy about block- 
ing both right and left mandibular nerves. 
In the author’s experience, the infra-orbital 
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injection has been very successful, with sel- 
dom any untoward sequelae. If numerous 
maxillary teeth are involved in the cavity 
preparation, profound anesthesia will be in- 
duced by means of two injections, the infra- 
orbital and the tuberosity. In almost all 
cases, the tuberosity injection will anesthe- 
tize the first as well as the second and the 
third molar. 

In a series of cases involving approxi- 
mately eighty-six injections, there have been 
very few cases of toxic reaction; postopera- 
tive pain caused by injection, or tenderness. 

Arguments presented against the use of 
local anesthesia for cavity preparation are 
for the most part unfounded. If the op- 
erator is so careless as to place dental pros- 
theses directly upon exposed pulps or so 
foolish as to not respect tissues upon which 
he is operating, anesthesia should not be 
used.—U. S. Nav. M. Bull., 38:249, April 
1940. 

ArTHUR F. FIsuer. 


Dental Abnormalities in Recruits 

By Water and Kart VAN 

LEAR BERGLUND 

Turee hundred and fifty-nine recruits for 
the U.S.S. Saratoga were examined and 
findings recorded over a fifteen-month period. 
Both clinical and roentgenographic examina- 
tions were made of all recruits. 

The recruits examined represented a cross- 
section of this country because they were 
picked up from five different training sta- 
tions. The average age of these men was the 
susceptible age, wherein dental caries pro- 
gresses very rapidly (19 years, 10 months). 

It was found that in the 359 young men, 
there were 11 carious areas (average) per 
man when they enlisted. After training base 
dental care, these 359 men, after reporting 
for sea duty aboard the U.S.S. Saratoga, 
averaged 7} carious areas per man. Most of 
the progressive carious areas which existed 
when these men were enlisted could not have 
been detected by medical department per- 
sonnel at the recruiting offices with the means 
available to them for making an examina- 
tion of teeth and mouth. 

Also detected were overhanging approxi- 
mal filling margins in 139 teeth of eighty- 
seven recruits of the 359 total men. Recruits 
often requested relief from pain caused by 
overhanging fillings. These large masses of 


overhanging filling material caused severe 
gingivitis, hypertrophy of gingival gum tis- 
sue, destruction of interproximal bone and 
tissue crests, rapid resorption of alveolar 
process, pockets, caries, general oral unsani- 
tary condition and Vincent’s infection. 

Of the 359 recruits, forty had thirty-two 
serviceable (not caries-free) teeth and 260 
had twenty-eight or more serviceable teeth.— 
U. S. Nav. M. Bull., 38:242, April 1940. 

ARTHUR F. FIsHER. 


Elimination of Oral Sepsis 
By C. W. Scuantz 


Tue etiology of paradentosis is unknown. 
Accepted theories are based on both local 
and systemic conditions. The most important 
etiologic factors in successful bacterial in- 
vasion include (a) malrelation of teeth and 
supporting structures; (b) abnormal charac- 
ter and flow of saliva; (c) dietary deficiency, 
and (d) lack of proper oral hygiene. 

A case report is given as evidence that 
early treatment and subsequent hygiene 
measures will have lasting effects in cor- 
recting paradentosis. 

Gum resection is discussed and the means 
of operating for such a procedure. There are 
several ways of controlling deep pockets, but 
of all the operative procedures, gum resec- 
tion is the most certain. The only objection 
urged against gum resection is that it is dis- 
figuring. This disfigurement is less than 
would be expected, because the gums slowly 
grow to one-half their former level.—U. S. 
Nav. M. Bull., 38:246, April 1940. 

ARTHUR F. FisHer. 


Natural Occurrence of Zinc in the Teeth 

By D. B. CrurksHank 

Two series of teeth were analyzed to de- 
termine the amount of zinc found in normal 
teeth and in teeth from tuberculous persons. 
In the second series of tests, the technic (Syl- 
vester and Hughes) was greatly simplified 
and improved. The two series combined 
showed that in an analysis of 231 teeth from 
twenty-two normal and nineteen tuberculous 
persons, the zinc level of the dentin in- 
creased 7.3 per cent and of the enamel, 17.1 
per cent, in the tuberculous. In additicn, 
analyses showed that the zinc content (av- 
eraging 178-+-2 for dentin and 15227 mg. 
per kilogram for enamel in normal teeth) 
varied from tooth to tooth, being highest for 
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the molars and gradually decreasing toward 
the anterior teeth. This finding suggests that 
the zinc content increase coincides with the 
period of calcification in the tooth. More- 
over, since the zinc content begins to increase 
in youth, it is initiated before the clinical 
manifestations of tuberculosis.—Brit. Dent. J., 
7:257, April 1940. 
ANNE Morris. 


Harelip and Cleft Palate 
By K. B. Frazer 


In a review of the history, embryology, 
clinical manifestations, detailed operative 
procedures and postoperative care, the au- 
thor has given a complete picture of the 
anomalies of cleft palate and harelip. He 
concludes, from his experience, that the suc- 
cess of the operation depends not only on 
the skill of the surgecn and his complete 
knowledge of all the details given in the re- 
view, but also on the close collaboration of 
the surgeon, the physician, specially trained 
nurses, the dentist and the speech expert. He 
especially emphasizes the important part 
that the dentist and speech expert play in 
improving the appearance and elocution of 
the patient—Med. J. Australia, 11:361, 
March 1940. 


An Unfamiliar Cause of Loss of Weight 
By Wituam A. Pusey, M.D. 


Earty in 1937, the author became con- 
scious of the fact that he had almost lost his 
taste for food. The condition became so 
marked that he lost 20 pounds in four 
months. Thorough study revealed no cause 
for the loss of weight. After some time, it 
occurred to him that the deterioration in 
taste was the result of wearing a dental plate 
which covered most of the hard palate. It 
was discovered that when the plate was out, 
the taste was normal. With the plate in, a 
piece of beefsteak had no more flavor than 
a ball of cotton, but when the plate was re- 
moved, the same mouthful would instantly 
taste normal. In the belief that the vulcanite 
in the denture might be a factor in the con- 
dition, a new plate of vitallium was made, 
but the effect on the sense of taste remained 
the same. Finally, a cast upper denture of 
vitallium with a thin’ palatal bar was made, 
leaving most of the hard palate uncovered. 
Since that time, there has been a return to 
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normal weight, and although food has not 
entirely regained its flavor, it is sufficiently 
palatable to encourage one to eat. No facts 
evolved from the study suggesting that the 
composition of the denture had anything to 
do with the loss of the sense of taste. It 
seemed to be purely a matter of the area 
of the palate covered by the denture.— 
J.A.M.A., 114:1548, April 20, 1940. 
M. K. Hine. 


Action of Gastric and Salivary Mucin 
on Phagocytosis 
By Rutu Tunnicuirr 


In vitro experiments show that gastric and 
salivary mucin (saline solution of lactic acid 
precipitate from saliva) produce a covering 
on staphylococci and Streptococcus viridans 
which prevents their staining vitally and in- 
hibits their phagocytosis. In vivo experi- 
ments on mice show that mucin-coated 
staphylococci are not taken up by leukocytes 
for two hours following injection. The or- 
ganisms then multiply so rapidly that they 
kill mice in twenty-four hours. In control 
animals, phagocytosis occurs in one hour, 
and the mice recover. Only cocci uncoated 
with mucin are taken up by leukocytes.— 
J. Infect. Dis., 66:189, March-April 1940. 

Haze. Terrt. 


The Therapy of Fusospirochetosis 
By Henry Fietp, Jr., M.D. 


FusospirocHEtosis, or Vincent’s infection, 
infection by a symbiotic group of anaerobic 
organisms commonly present around the teeth, 
has not received adequate attention from the 
medical profession. Much remains to be 
proved regarding the treatment of fuso- 
spirochetal infections; for although numerous 
drugs have been reported to give favorable 
results, carefully controlled studies have not 
been made. Probably more attention should 
be paid to the general treatment and, when 
the gums are involved, dental measures. Cer- 
tain blood diseases, such as acute leukemia, 
aleukemic leukemia, aplastic anemia, granulo- 
cytopenia and infectious mononucleosis, are 
peculiarly apt to be complicated by Vincent's 
infection. Poisoning from heavy metals, acute 
infectious, chronic debilitating diseases and 
decreased vitamin intake may predispose to 
Vincent’s infection. Consideration of these 
predisposing factors is essential before satis- 
factory treatment can be anticipated. 
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Oral fusospirochetosis presents problems in 
prophylaxis and treatment for both physician 
and dentist. These are important, not only 
intrinsically, but also for the prevention of 
secondary infections. The author discusses 
several local treatments and recommends the 
following plan: The patient should be seen 
one or more times a day while the infection 
is acute. She should use a mouthwash of 
hydrogen peroxide diluted with an equal 
volume of hot water, potassium permana- 
ganate 1:1,000 or sodium perborate every two 
hours while awake. When the infection has 
subsided, the indicated periodontal and den- 
tal work may be started. Mouthwashes should 
be continued three times a day for weeks 
after apparent healing. Local chemotherapy 
for fusospirochetal infections elsewhere may 
follow a similar plan, adapted to technical 
requirements. It appears that the injection 
of arsenicals in the presence of lesions 
not accessible to local treatment may be 
advised, provided it is not relied on to the neg- 
lect of other measures. For an adult weigh- 
ing 150 pounds, the following dosage of neo- 
arsphenamine is suggested: 0.3 gm. the first 
day and 0.45 the third and sixth days, with 
repetition of this dose at weekly intervals if 
necessary. Doses of approximately half these 
amounts have given good results. In the 
treatment of Vincent’s infection, it is of 
primary importance to correct, if possible, 
conditions that permit organisms which are 
ordinarily harmless saprophytes to become 
invasive-—J.A.M.A., 114:1073, March 23, 
1940. 

M. K. Hine. 


Action de la Mucine sur le Mecanisme 
de L’Infection Action sur la Bacteri- 
olyse 
By Genesio Pacueco and J. Noronua 
PERES 
Mucin in vitro was proved to inhibit the 

bacteriolytic action of anticholera serum on 

the cholera vibrio. In a series of tests with 
adequate controls, the mucin was shown to 
give twenty-five colonies with a 1:100 dilu- 
tion of the serum, while the plates contain- 

ing no mucin were sterile, and, in the 1:1600 

dilution, the mucin-containing plates showed 

1,200 colonies, while those without mucin 

had only forty-five. 

This experiment affords further confirma- 

tion of the work of Miller (Science, 78:340, 


1933), who stated that mucin reinforces the 
virulence of pathogenic bacteria for labora- 
tory animals. It also supplements the work 
of Keefer and Spink (J. Clin. Invest., 17: 
23, 1938), who showed that mucin reduced 
the bactericidal titer of antigonococcal ser- 
ums.—Compt. rend. soc. de biol., 133:337, 


1940. 
ANNE Morris. 


Types of Tooth Mutilation Found in 

Mexico 

By D. F. Rusin De La 

TWENTY-FouR types of tooth mutilation 
have been found in Mexico, consisting of 
three general types: filing, inlaying and filing- 
inlaying. All evidence points to the fact that 
no mutilation was carried out previous to 
adolescence or after death. Inlays were not 
used to restore a carious tooth, but solely as 
a means of decoration or to designate castes. 
Mutilations were restricted almost entirely to 
the upper anterior two, four or six teeth. 

The inlays were of hematite or green 
stone. Gold or other materials, such as 
obsidian, were apparently not used in Mex- 
ico for this purpose. Although little is known 
of their means of cavity preparation, setting 
the inlay, etc., the work in general was of a 
high order—Am. J. Phys. Anthropol., 26: 
349, March 1940. 

B. P. KEARNEY. 


Effect of Thyroparathyroidectomy at 
Birth and at Seven Days on Dental 
and Skeletal Development of Rats 
By Daniet E. Ziskin, THEopora N. Sat- 
MON and EpMuND APPLEBAUM 


THYROPARATHYROIDECTOMY of rats at birth 
causes retardation of growth, defective ossifi- 
cation of epiphyses of the long bones, infan- 
tile skull proportions and general symptoms 
of human cretins, such as sluggishness and 
lack of muscular coordination. Reimplanta- 
tion of the thyroparathyroids under the skin 
of control groups results in normal growth 
and behavior. Animals operated on at seven 
days exhibit less severe symptoms. 

Dental findings in animals operated on 
during the first or second day include de- 
layed eruption time, retardation of dentin 
and root formation and decrease in weight 
and rate of development of the mandible. 
The size of the crowns of the molar teeth 
is apparently not affected. Rats operated on 
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at seven days also exhibit changes in the 

dental apparatus of a similar, but less marked 

nature.—]. D. Res., 19:93, February 1940. 
B. P. Kearney. 


Cancer of the Tongue in Young Sub- 

jects 

By Georce W. SALEEBY 

IN a case of squamous-cell epidermoid car- 
cinoma of the tongue in a girl aged 15 years, 
the primary lesion disappeared under radium 
and roentgen therapy, but a cervical metas- 
tasis proved to be radioresistant. One year 
after the onset of symptoms, death occurred. 

Eight cases of cancer of the tongue in sub- 
jects aged 20 years or less, and two in new- 
born infants have been collected from the 
literature and are included in the discussion. 
A table is made up of outstanding features 
of these cases. A few points worth noting 
are: First, in none is there evidence of me- 
chanical irritation, such as is produced by 
defective teeth. Second, there is no mention 
of so-called precancerous conditions. Finally, 
none of the patients came from a “cancer 
family” or showed any indications of heredi- 
tary syphilis—Am. J. Cancer, 38:257, Feb- 
ruary 1940. 

ARTHUR F, FIsHeEr. 


Effect of Artificially Induced Fever on 
the Structure of the Developing Teeth 
of the Rat 


By J. BeveLanper and F. G. Bernstein 


Rats subjected to artificial fever develop 
hyperemia in the vessels of the dental pulp, 
a condition which is reversible and closely 
follows the temperature curve. In agreement 
with previous observaticns, the authors 
found defective dentin formation when fever 
was induced by short waves or a thermo- 
regulated oven. It is interesting to note that 
the enamel appeared unaffected by the ar- 
tificial fever—J. R. Res., 19:155, April 1940. 

R. F. Socnnaes. 


Beitrag Zur Kenntnis der Speichelamy- 
lase (A Contribution to Our Knowl- 
edge of Salivary Amylase) 


By H. Ninomiya 


VaRIOUS experiménts were attempted to 
show the effect of dialysis and salt concen- 
tration on amylase activity. Dialysis of saliva 


resulted in the retention of activity in the 
precipitate, but not in the filtrate. Fractional 
precipitate with ammonium sulfate concen- 
trated the enzyme in the globulin fraction. 
No activity could be noted in the albu- 
min portion. The salivary amylase was found 
to be best activated by 0.5 mm. of sodium 
chloride. The solubility of the enzyme is 
greatest at this concentration, and from this 
it would seem that the activation of the 
enzyme by the salt is controlled by enzyme 
solubility. The optimal pH for the amylase 
is 6 to 8, with a working range of pH 4-10. 
The iso-electric precipitate is approximately 
4.0. Similar experiment showed that the 
enzyme taka diastase is not activated by so- 
dium chloride or precipitated by dialysis. 
—J. Biochem., 31:69, January 1940. 
J. Vorker. 


Metastases from Carcinoma of _ the 
Tongue 


By Maurice D. Sacxs 


In 147 cases of primary carcinoma, the 
ratio of male to female was 14:1. The av- 
erage age was between 45 and 65 years. The 
mean average duration of symptoms before 
medical aid was sought was seven months. 
The range was from four days to thirty 
years. In four (9.7 per cent) of forty-one 
cases examined postmortem, there was dis- 
tant metastasis; 5.4 per cent on a basis of 
eight out of 147 cases. In four additional 
cases, there was roentgen evidence of dis- 
tant metastasis, in two to the lungs; in one 
to the sternum, and in one to a vertebra.— 
Am. J. Roentgenol., 42:833, December 1939. 

D. CHEYNE. 


The pH of Carious and Non-Carious 
Dentin 


By Louis I. GrossMAN 


pH determinations by means of the Beck- 
man apparatus on 2 cc. samples of carious 
and non-carious dentin from recently ex- 
tracted teeth revealed a significant difference 
(1.65 pH) among values for sound dentin 
(8.16 pH) and carious dentin (6.51 pH). 
There were insignificant differences (0.1 
pH) between values of sound dentin taken 
from carious, sound or filled teeth.—jJ. D. 
Res., 19:171, April 1940. 

Vircit D. CHEYNE. 
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ANNOUNCEMENTS 


ANNOUNCEMENTS must be received by the fifth day of the month 
in order to be published in the forthcoming issue of THE JouRNAL. 


CALENDAR OF MEETINGS 


AtpHA OMEGA FRATERNITY, Baltimore, Md., 
December 29-30. 

AMERICAN ACADEMY OF PERIODONTOLOGY, 
Cleveland, Ohio, September 5-7. 

AMERICAN ACADEMY OF RESTORATIVE DEN- 
TistrY, Cleveland, Ohio, September 7-8. 

AMERICAN ASSOCIATION FOR THE ADVANCE- 
MENT OF OraAL Diacnosis, October 17-18, 
New York, N. Y. 

AMERICAN ASSOCIATION OF DENTAL EpIToRS, 
Cleveland, Ohio, September 7. 

AMERICAN ASSOCIATION OF PusLIC HEALTH 
Dentists, Cleveland, Ohio, September 
8-10. 

AMERICAN COLLEGE OF Dentists, Cleveland, 
Ohio, September 8. 

AMERICAN CONGRESS OF PHYSICAL THERAPY, 
Cleveland, Ohio, September 2-6. 

AMERICAN DENTAL ASSISTANTS ASSOCIATION, 
Cleveland, Ohio, September 9-12. 

AMERICAN DeENTAL AssociIATION, Cleveland, 
Ohio, September 9-13. 

AMERICAN DentaL Hycirenists’ ASSOCIATION, 
Cleveland, Ohio, September 9-13. 

AMERICAN Pusiic HEALTH AssocIATION, De- 
troit, Mich., October 8-11. 

AMERICAN SOCIETY FOR THE PROMOTION OF 
DENTISTRY FOR CHILDREN, Cleveland, Ohio, 
September 9. 

AMERICAN Society OF ORAL SURGEONS AND 
Exopontists, Cleveland, Ohio, September 
6-7. 

AssociATION OF Miirary SURGEONS OF THE 
Unirep States—Dentav Section, Cleve- 
land, Ohio, September 10. 

District or Cotumsia Dentat Society, sec- 
ond and fourth Tuesdays in each month 
from October to June at the United States 
Public Health Service Auditorium, Wash- 
ington. 

Greater New York Dentat MEETING, Hotel 
Pennsylvania, New York, December 2-6. 
INTERNATIONAL COLLEGE oF Dentists, Cleve- 

land, Ohio, September 8. 


Jour. A.D.A., Vol. 27, July 1940 


NATIONAL ASSOCIATION OF DenTAL EXAMIN- 
ERS, Cleveland, Ohio, September 7-8. 
NationAL Dentat Association, St. Louis, 

Mo., August 12-16. 
OponToLocicaL Society OF WESTERN PENN- 
SYLVANIA, Pittsburgh, October 22-24. 
PrerRE FaucHarp AcapEmy, Cleveland, Ohio, 
September 9. 
Pst Omeca, Cleveland, Ohio, September 9-10. 
Dentat ALuMNI Society, University of Penn- 
sylvania, Philadelphia, September 19. 
Wisconsin StaTE Dentat Economic Stupy 
Crus, Madison, August 2-3. 


STATE SOCIETIES 
July 


New Mexico, at Santa Fe (1-3) 
Utah, at Salt Lake City 
Wyoming, at Rock Springs 


August 


Hawaii, at Honolulu 


October 


Southern California, at Los Angeles 


November 
Florida, at St. Petersburg (11-13) 
Ohio, at Cincinnati (25-27) 
April (1941) 
Massachusetts (14-17) 


May (1941) 


Illinois, at Peoria (12-15) 


STATE BOARDS OF DENTAL 
EXAMINERS 


Arizona, at Phoenix, July 10-13. R. A. 
McCall, 719 Professional Bldg., Phoenix, 
Secretary. 

North Dakota, at Fargo, July 8-11. L. I. 
Gilbert, 401 Black Bldg., Fargo, Secretary. 
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ALPHA OMEGA FRATERNITY 


Tue annual convention of the Alpha 
Omega Fraternity will be held at the Bel- 
vedere Hotel, Baltimore, Md., December 
29-30. 

EmanuEL HorrMan, Publicity Manager, 

827 West 36th St., 
Baltimore, Md. 


AMERICAN ASSOCIATION OF DENTAL 
EDITORS 


Tue American Association of Dental 
Editors will hold its annual meeting in the 
Statler Hotel, Cleveland, Ohio, Saturday, 
September 7. An all-day program has been 
arranged and editors are urged to attend. 

O. W. Branpuorst, Secretary, 
4952 Maryland Ave., 
St. Louis, Mo. 


AMERICAN ASSOCIATION OF PUBLIC 
HEALTH DENTISTS 


Tue annual meeting of the American 
Association of Public Health Dentists will 
be held in the Rose Room, Hotel Cleve- 
land, Cleveland, Ohio, September 8-10. 

F. C. Capy, Secretary, 
U. S. Public Health Service, 
Washington, D. C. 


AMERICAN COLLEGE OF DENTISTS 


Tue Cleveland convocation of the Amer- 
ican College of Dentists will be held in the 
Statler Hotel, Sunday, September 8. There 
will be morning, luncheon, afternoon and 
evening sessions. 

O. W. Branpuorst, Secretary, 
4952 Maryland Ave., 
St. Louis, Mo. 


AMERICAN CONGRESS OF PHYSICAL 
THERAPY 


Tue nineteenth annual scientific and clin- 
ical session of the American Congress of 
Physical Therapy will be held September 
2-6 at the Hotel Statler, Cleveland, Ohio. 
The annual instruction course in physical 
therapy will be given in the mornings and 
the scientific sessions will be held in the 
afternoons and evenings. 

A. R. Hoiienner, Executive Director, 
30 North Michigan Ave., 
Chicago, IIl. 


ASSOCIATION OF MILITARY SUR- 
GEONS OF THE UNITED STATES— 
DENTAL SECTION 


A DINNER meeting of the Dental Section 
of the Association of Military Surgeons of 
the United States will be held in conjunc- 
tion with the annual meeting of the Amer- 
ican Dental Association September 10 at 
6:30 p.m., Statler Hotel, Cleveland, Ohio. 
Delegates and representatives of all services 
will be present. Captain Conrad C. Gilkin- 
son, Cleveland, is chairman of the dinner 
committee. 

Joun H. Freperick, 
Major, DC, Maryland National Guard, 
7 Elmhurst Road, 
Baltimore, Md. 


INTERNATIONAL COLLEGE OF 
DENTISTS 


Tue Mid-Year Meeting of the Interna- 
tional College of Dentists (U.S. A. Section) 
will be held in the Salle Modern, Hotel 
Statler, Cleveland, Ohio, Sunday, September 
8, at 6 p.m. 

S. Best, Registrar, 
801 Medical Arts Bldg., 
Minneapolis, Minn. 


NATIONAL ASSOCIATION OF DENTAL 
EXAMINERS 


Tue annual meeting of the National Asso- 
ciation of Dental Examiners will be held in 
Cleveland, September 7-8. 

R. P. Tuomas, Secretary, 
Heyburn Building, 
Louisville, Ky. 


NATIONAL DENTAL ASSOCIATION 


Tue National Dental Association will hold 
its twenty-seventh convention, August 12-16 
in St. Louis, through the cooperation of the 
local chapter, the Mound City Dental So- 
ciety. For further information, address 

J. A. Jackson, Secretary, 
406 Commerce St., 
Charlottesville, Va. 


ODONTOLOGICAL SOCIETY OF 
WESTERN PENNSYLVANIA 


Tue Annual Fall Convention of the Odon- 
tological Society of Western Pennsylvania 
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will be held in Pittsburgh at the William 
Penn Hotel, October 22-24. 
James M. McNerney, Secretary, 
8127 Jenkins Arcade, 
Pittsburgh. 


PIERRE FAUCHARD ACADEMY 


A MEETING of the Pierre Fauchard Aca- 
demy will be held Monday, September g in 
Parlor C, Hotel Statler, Cleveland, Ohio. 

S. Best, Secretary, 
801 Medical Arts Bldg., 
Minneapolis, Minn. 


PSI OMEGA 


Att Psi Omegas attending the Eighty- 
Second Annual Session of the American Den- 
tal Association are invited to the dinner 
dance of the fraternity at the Hotel Cleve- 
land, September g at 6:30. Headquarters 
will be at the Cleveland Hotel and members 
are asked to register during the session. The 
business meeting will be held September 10 
at 10 p.m. at fraternity headquarters. 

James H. Fercuson, Jr., 
Grand Master, National Alumni Chapter, 
Medical Arts Building, 
Baltimore, Md. 


OHIO STATE DENTAL SOCIETY 


THE next meeting of the Ohio State Den- 
tal Society will be held at the Netherland 
Plaza Hotel, Cincinnati, November 25-27. 

Van B. Datton, President, 
116 Garfield Place, 
Cincinnati. 


MASSACHUSETTS DENTAL SOCIETY 


(Change of Date) 
Tue Massachusetts Dental Society will 
meet April 14-17, 1941. 
E. Apams, 
106 Marlboro St., 
Boston. 


ILLINOIS STATE DENTAL SOCIETY 


THE next annual meeting of the Illinois 
State Dental Society will be held in Peoria, 
May 12-15, 1941. The newly elected officers 
are: John J. Donelan, Springfield, president; 
J. R. Blayney, Chicago, president elect; 
J. Leslie Lambert, Springfield, vice presi- 


dent; L. H. Jacob, Peoria, secretary, and R. 
W. McNulty, Chicago, treasurer. 
L. H. Jacos, Secretary, 
Jefferson Building, 
Peoria. 


AMERICAN DENTAL HYGIENISTS’ 
ASSOCIATION 


THE next annual meeting of the American 
Dental Hygienists’ Association will be held 
in Cleveland, Ohio, September 9-13, with 
headquarters at the Hotel Carter. 

A. Resekau Fisk, Secretary, 
Walter Reed Gen. Hospital, 
Washington, D. C. 


EXAMINATION FOR APPOINTMENT IN 
THE DENTAL CORPS, REGULAR ARMY 


AN examination for the selection of can- 
didates for appointment in the Dental 
Corps, Regular Army, will be held during 
the period July 15-20. The examination, 
which will include both physical and pro- 
fessional examinations, the latter consisting 
of written, oral and clinical tests, is open to 
male citizens of the United States who will 
be not over 32 years of age at the time it 
will be possible to render a commission, 
who are graduates of acceptable dental 
schools and who have had at least two years 
subsequent practice in their profession at the 
time of appointment. 

Candidates who fail on the first examina- 
tion will not be permitted to take more than 
one subsequent examination. 

Full information and application blanks 
will be furnished on request to the Adju- 
tant General, War Department, Washington, 
D. C. Applications will not be considered 
after June 29. 


EXAMINATION FOR APPOINTMENT IN 
THE DENTAL CORPS OF THE NAVY 


A COMPETITIVE examination to select not 
more than twenty for appointment in the 
Dental Corps of the Navy will be held July 
8 at the Naval Medical School, Washington, 
D. C.; Naval Training Station, Great Lakes, 
Ill., and Naval Training Station, San Diego, 
Calif. A candidate for appointment in the 
Dental Corps must be a citizen of the United 
States, between 21 and 32 years of age at the 
iime of appointment and a graduate of a 
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standard dental college. A circular which 
contains full information relative to the Den- 
tal Corps and describes the method of mak- 
ing application for appointment can be ob- 
tained from the Bureau of Medicine and 
Surgery, Navy Department, Washington, 
D. C. 


PUBLICATION AND SALE OF THE PRO- 
CEEDINGS OF THE DENTAL CENTEN- 
ARY CELEBRATION HELD AT BAL- 
TIMORE, MD., MARCH 18, 19, 20, 
1940 

A COMPLETE report of the transactions of 
the Dental Centenary will be printed in 


Tue JOURNAL OF THE AMERICAN DENTAL ASSOCIATION 


book form, approximately 800 pages, 400 
cuts attractively arranged and carefully 
edited, indexed and ready for use. A record 
of this important event in dental history will 
be one of the most valuable features of the 
future library. The Centenary Committee 
has arranged for the sale of the proceedings, 
subject to future delivery. In order to en- 
courage wide distribution of the text, it is 
offered at $5 a copy. 
Send subscriptions to 
W. Swinenart, Chairman, 
Publicity Committee, 
Medical Arts Bldg., 
Baltimore, Md. 


UNITED STATES PATENTS APPLICABLE OR PERTAINING TO 
DENTISTRY ISSUED DURING MAY 1940 


May 7 


. 2,199,479, Jack T. Capper. Anesthesia 
pillow. 

. 2,199,877, Jose Cervera. Receptacle for 
tooth paste. 

. 2,199,922, ARMsTRONG McManis 
and Water Scott Unter. Tooth- 
brush. 

. 2,200,058, Epwarp L. Cuort. Articulator. 

. D-120,382, CHartes G. Kerr. Design for 
a toothbrush. 


May 14 


. 2,200,321, Ropert C. ANGELL. Pulp tes- 
ter. 
. 2,200,621, AtpertT W. Hitter. 
controller. 
. 2,201,098, Orvitte E. McKim. Prepara- 
tion for cleaning removable dentures. 


Dental 


May 21 


. 2,201,190, Conrap D. Mastrup. Dental 
device. 

. 2,201,331, ALFRED G. WRIGHT. 
prop and light carrier. 

. 2,201,428, Epwarp L. Cxorrt. 


amalgamator. 


Mouth 


Dental 


May 28 


. 2,202,299, Louis N. PELxey. 
polishing machine. 

. 2,202,473, ArcHiE P. VicKERs. 
casting machine. 

. 2,202,577, Louris W. Evans. Dental im- 
pression mold. 

. 2,202,712, Simon Myerson. 
tooth. 

. 2,202,713, 
tooth. 


Dental 


Dental 


Artificial 


Smmon Myerson. Artificial 
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